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Evolution of indications and results of pediatric tracheotomy
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ABSTRACT (Arial, Bold, 11 font, left aligned, caps)

	
Aims: Report on our department's experience in performing surgical tracheotomies in children.
Material and methods: This was a cross-sectional, descriptive study conducted in the ENT and Head and Neck Surgery Department of the Hôpital National de Niamey over a period of nine years from January 2016 to December 2024. The study involved children under the age of 15 who had undergone surgical tracheotomy.
Results: Thirty-two (32) tracheotomies were performed over nine years. These involved 22 boys (68.75%) and 10 girls (31.25%). The average age of the patients was 8 years, ranging from 10 months to 14 years. Laryngeal papillomatosis was the most common indication, accounting for 31.25% of cases (n=10). Laryngeal foreign bodies and prolonged intubation accounted for 18.75% and 15.62% of indications, respectively. Tracheotomy was elective in 68.75% of cases and urgent in 31.25%. General anaesthesia was used in 90.62% of children. Tracheal opening was performed subisthmically in all cases, and vertical "I" incision was the most common (65.63%). We recorded four (04) intraoperative complications (12.5%), including haemorrhage (two cases) and cardiorespiratory arrest (two cases). The postoperative complications noted were one case of accidental decannulation and one case of mucus plugging. We recorded one death.
Conclusion: Paediatric tracheotomy is a rare surgical procedure in our department. Its indications are dominated by upper airway obstruction, particularly laryngeal papillomatosis, and the morbidity and mortality associated with this procedure is low.
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1. INTRODUCTION 
A tracheotomy is a surgical procedure involving the opening of the cervical trachea followed by the insertion of a tube [1]. The indications for pediatric tracheotomy have undergone a major transformation in recent decades, shifting from an emergency procedure for acute infections to the management of airway obstruction, prolonged ventilation, and difficulties with intubation or extubation, primarily [2]. Performed via an anterior cervical approach, after skin incision and dissection of the musculo-aponeurotic layers, the tracheal opening is carried out according to the surgeon's usual practice. However, tracheotomy remains challenging and is associated with higher morbidity and mortality compared to that performed in adults [3].
The present study aimed to support the indications, technique and results of this surgical procedure in children in our department. 

2. material and methods 
We conducted a cross-sectional, descriptive study over a period of nine years, from January 2016 to December 2024, in the Otorhinolaryngology and Cervico-Facial Surgery Department of the Hôpital National de Niamey. This study focused on children of both sexes, under the age of 15, who had undergone a tracheotomy. Those with incomplete or unusable records were excluded. Once the tracheostomy is indicated, the patient is taken to the ENT operating room where the procedure is performed by an experienced ENT surgeon. The anesthesiology team is always involved for the administration of general anesthesia, except in cases where the urgency of the clinical presentation does not permit it or when anesthesiologists are not immediately available. In such cases, local anesthesia is used. The child is placed in the supine position with a bolster under the shoulders. After a skin incision and dissection of the pretracheal musculoaponeurotic layers, the trachea is opened below the thyroid isthmus and the cannula is inserted. The immediate postoperative course (days 0 to 7) was assessed. Beyond the 7th postoperative day, follow-up was provided by the referring departments. Epidemiological aspects, indications for tracheotomy, surgical technique and postoperative outcomes were studied. A pre-established individual survey form was used to collect data from patient medical records and surgical report registers. The data collected were processed and analysed using SPSS version 25 software.

3. results and  discussion

A total of 32 tracheotomies performed over 9 years were recorded, representing an annual frequency of 3 cases/year. These tracheotomies accounted for 20.78% of all tracheotomies performed in the department during the same period (32/154). Boys accounted for 68.75% of the total (22/32) and girls for 31.25% (10/32), giving a sex ratio of 2.2. The average age of the patients was 8 years, with extremes of 10 months and 14 years. A peak frequency was observed in children aged 0 to 4, accounting for 43.75% of the series (n=14) (Table 1).

[bookmark: _Toc154348502]Table 1 : Age distribution of patients 
	Age group (year)
	Number (n)
	Percentage (%)

	[0–4]
	14
	43.75

	[5 – 9]
	10
	31.25

	[10–14]
	8
	25.00

	Total
	32
	100



Laryngeal papillomatosis was the most common indication, accounting for 31.25% of cases (n=10) (Table 2). Laryngeal foreign bodies and prolonged intubation accounted for 18.75% and 15.62% of indications, respectively.




Table 2: Indications for tracheotomy
	Indications
	Number (n)
	Percentage (%)

	Laryngeal papillomatosis
	10
	31.25

	Laryngeal foreign body
	6
	18.75

	Prolonged intubation
	5
	15.62

	Difficult intubation
	3
	9.38

	Cervical lymphadenopathy
	3
	9.38

	Cervical trauma
	2
	6.25

	Dyspnoea of unspecified aetiology
	2
	6.25

	Laryngeal dyspnoea following cordectomy
	1
	3.12

	Total
	32
	100



Tracheotomy was elective in 68.75% of cases (n=22) and urgent in 31.25% (n=10). Anaesthesia was general in 90.62% of children (n=29) and local in 9.38% (n=3). We performed a horizontal, arcuate skin incision across a finger above the manubrium sternale in all children (100%). The tracheal opening was made subisthmic in all cases (100%) and the vertical "I" incision was the most common (65.63%) (Table 3).
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	Type of opening
	Number (n)
	Percentage (%)

	Vertical "I"
	21
	65.63

	In a horizontal "H" position
	6
	18.75

	Inverted "U" shape 
	4
	12.5

	Horizontal
	1
	3.12

	Total
	32
	100



[bookmark: _Hlk221215996]We recorded four intraoperative complications (12.5%), including haemorrhage (two cases) and cardiopulmonary arrest (two cases). These two cardiorespiratory arrests occurred during emergency tracheotomy performed under local anesthesia in children aged 4 and 7 years respectively. Unfortunately, the 4-year-old child did not survive. The post-operative complications noted were 1 case of accidental decannulation (3.12%) and 1 case of mucus plug (3.12%). Both situations were successfully managed.  

Tracheotomy is one of the oldest known surgical procedures [1]. Although it is common practice in adults, it is rare in children because it is considered invasive [4]. It is estimated to be performed in approximately 0.2% of paediatric hospitalisations [5]. In the present study, we recorded 32 cases of paediatric tracheotomy over 9 years, or 3 cases/year. This is significantly higher than the 20 cases in 15 years reported by Illé [6] in the same department 10 years earlier. Higher figures have been reported by other authors. Özmen [7] found 7.8 cases per year in turkey, D'Souza [3] 21.5 cases per year in Pennsylvania, and Groenendijk [8] 47.4 cases per year in South Africa. The male predominance observed in our series, with 68.75% of cases, was the norm in most studies [6,7,9,10]. In terms of age, the literature remains heterogeneous, with a peak frequency for children under one year of age in some studies [2,5,7,10] and for those over six years of age in others [11,12]. The average age of the children in our series was 8 years, with a peak frequency observed in children under 5 years of age, as in the series by Onyeagwara [9] in Nigeria. This difference in age between the series is due to the difference in indications between regions of the world. Indeed, while the indications for tracheotomy have evolved from airway obstruction secondary to infectious disorders to prolonged ventilation due to congenital, neuromuscular or respiratory problems as the current major indication, tumour, traumatic and infectious obstruction has remained the primary indication in developing countries [6,7,9-11]. Thus, laryngeal papillomatosis was the main indication in our series, accounting for 31.25% of cases. Our results are consistent with those of Illé [6] in Niger and Oyelakin [11] in Nigeria, who found it to be the primary indication in 35% and 20.59% of cases, respectively. For Groenendijk [8], however, it accounted for only 5.1% of indications. Onyeagwara [9], meanwhile, found foreign body inhalation to be the main indication for tracheotomy in children, accounting for 57.7% of cases. These foreign bodies accounted for 18.75% of indications in our series. Tracheotomy for prolonged ventilation, the third indication in our study, accounted for only 15.62% of procedures. It was 28% for Özmen [7] and 20% for Illé [6]. Gumussay [13] found that 69.96% of tracheotomies were performed for prolonged intubation. For children in intensive care requiring prolonged ventilation, surgical tracheotomy is preferred to percutaneous tracheotomy, because of the small size of the trachea and the risk of morbidity associated with this technique [14]. Prophylactic tracheotomy is therefore recommended for children who are expected to require intubation for more than 10 days, although this duration may be reduced depending on individual clinical and endoscopic data [4]. In this situation, tracheotomy accelerates weaning from mechanical ventilation and prevents laryngotracheal lesions that can progress to stenosis [15]. While analysis of the literature often concludes that obstructive indications predominate in developing countries, the context of the various studies may also explain the significant differences noted. Studies conducted in intensive care units report more indications for ventilation, whereas ENT departments report more obstructive indications [6,13,16]. We performed tracheotomy under general anaesthesia in the overwhelming majority of cases (90.62%), well above the 75% reported by Illé [6]. General anaesthesia remains the recommendation for most authors [6,7,14,16]. In fact, we perform it whenever conditions allow and the emergency permits. The child is then placed in the supine position, with a block placed under the shoulders to create cervical hyperextension, thus bringing the trachea closer to the skin of the neck, with the body remaining in a central position [1,4,17]. If the skin incision is made horizontally one or two finger-widths above the sternal notch, the tracheal opening is generally made vertically over two or three tracheal rings and should allow for easy insertion of the cannula without resistance [1,4,9,15]. This is the type of opening we perform most often (65.63%), taking care to place lateral guide wires, fixed to the edges of the tracheal incision, then secured with adhesive tape to the clavicle. These wires serve as a guide when changing the cannula and facilitate its insertion. Some authors recommend creating a cartilaginous window to prevent tracheal stenosis [18]. Song [17] opts mainly for horizontal intercartilaginous tracheal incision. This avoids the secondary healing mechanism associated with vertical cartilage incision, which promotes granuloma formation. We have performed this type of opening in only one child, for difficult intubation. In this case, extubation occurs quickly, usually within 48 hours, and the patient does not require cannula replacement, which could be more difficult. In addition, the risk of laryngotracheal disinsertion is significant [16]. An alternative to vertical incision is the Björk flap. This is a flap with a lower pedicle, sutured to the skin, which facilitates reinsertion of the tracheostomy tube during care [4]. We performed this inverted "U" tracheal incision in 12.5% of the children in our series. While tracheotomy is sometimes performed to relieve upper airway obstruction, sudden relief can cause re-expansion pulmonary oedema in children. The rapid elimination of retained carbon dioxide and loss of ventilatory control can cause respiratory arrest during tracheotomy [1]. This situation, which occurred in two children in our series, could perhaps have been avoided if the procedure had been performed under general anaesthesia.
The mortality rate associated with tracheotomy, which was 3.12% in this study, was consistent with rates ranging from 0 to 3.6% reported in the literature [18-20]. However, significant risks remain in the event of inadequate care and monitoring, including accidental decannulation or obstruction of the cannula by mucus due to a narrower trachea in children [3,4,19,21]. We reported a postoperative complication rate of 6.25%, which is comparable to the results ranging from 10% to 51% reported by other authors [6,7,9,11,22]. Healthcare professionals and families must therefore make every effort to prevent complications, both in hospital and at home [19]. Pacheco [4] recommends that children with a tracheostomy should have at least one adult carer who is trained in tracheostomy management and is available and ready to intervene at any time in case of emergency.

5. Conclusion
Overall, this retrospective study indicates that tracheotomy is rarely performed in our department. The main indications are upper airway obstruction, and the procedure is relatively safe, with low mortality and morbidity rates. We hope that the future introduction of a vaccine against human papillomavirus (HPV) for girls and women of childbearing age will help to reduce the incidence of laryngeal papillomatosis and, in turn, that of paediatric tracheotomy in our country.  
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