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Abstract 

The aim of our work was to identify the indications and to assess complications of tracheostomy in the intensive care setting. 

This work to retrospectively analyze the files of patients with tracheostomies in the multipurpose intensive care unit of the 

Gabriel Toure university Hospital in Bamako over 4 years from January 2016 to December 2020, including all patients with 

tracheostomies in intensive care or in operating room by surgical teams. The parameters taken into account were: the reasons for 

admission to intensive care unit, the history, the duration of intubation and ventilation before tracheostomy, the duration of total 

cannulation, the complications that arose during the performance of the procedure, immediately postoperatively and late. The 

mean age of our patients was 31.97 ± 19.03 years with extremes of 0.25 and 79 years. The sex ratio was 2.25 in favour of the 

male. The circumstances of hospitalization in intensive care are dominated which are neither respiratory nor neurological. The 

tracheotomy was performed in 52 patients, 21 patients in the operating room by an otolaryngologist including 2 in trans-isthmic 

and 31 times in the intensive care unit (intensive care) by an otolaryngologist team including 11 case in trans-isthmic. 

Tracheostomy was performed on average 2.6 ± 5.03 days after MV initiation (Median = 2 days), with extremes ranging from 0 

to 45 days. Among the 52 patients included in our study, 27 patients (51.9%) underwent a tracheostomy during the first two days 

of MV (early tracheostomy group) and 25 patients (48.08%) underwent a tracheostomy beyond the second day of VM (Late 

tracheostomy group). During our study, no decanulation was carried out in the intensive care unit, the number of places reduced, 

does not allow hospitalized patients of which tracheostomies remain there after a slight improvement. The postoperative 

consequences were simple in 12 patients, or 23.1%. 
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1. Introduction 

Tracheostomy is the opening of the cervical trachea followed 

by the placement of a cannula. It is intended to short-circuit the 

upper airway [1]. A tracheostomy is defined as the final con-

nection of the trachea to the skin [2]. This emergency surgical 

procedure codified by Chevalier Jackson is currently a con-

trolled procedure [1], performed in two modalities: surgical tra-

cheostomy and percutaneous tracheostomy. Tracheostomy is 

one of the most common procedures performed in resuscitation 

patients requiring mechanical ventilation (MV) [1, 2]. Trache-

ostomy is often considered when the patient's pathology sug-

gests a prolonged duration of MV or after weaning failure [3, 

4]. The development of percutaneous techniques in recent years 

has probably contributed to the increase in the number of tra-

cheostomies performed in the ICU. These techniques are sim-

pler to perform, can be applied at the patient's bedside and have 

fewer complications [5, 6]. Compared to trans-laryngeal intu-

bation, tracheostomy has several potential advantages [3]. It 

prevents laryngeal damage secondary to prolonged intubation 

[7], secures the tracheal approach especially in agitated patients, 

improves patient comfort (resumption of oral feeding and artic-

ulate speech, better mobility), and facilitates nursing care. This 

makes it possible to reduce or even stop sedation in patients un-

dergoing MV and to accelerate respiratory weaning [8, 9]. In 

addition, tracheostomy improves the efficiency of tracheal suc-

tioning and allows for better lung cleansing, and may therefore 

reduce the incidence of nosocomial pneumonia [10, 11]. Finally, 

tracheostomy has a beneficial effect on respiratory mechanics 

by reducing airway resistance and work of breathing [12, 13]. 

Despite all its potential benefits, tracheostomy remains subject 

to much controversy. The debate mainly concerns the choice of 

the most appropriate time to perform tracheostomy (early or late) 

and the impact of the latter on the outcome of resuscitation pa-

tients (weaning from MV, duration of MV and survival). This 

work will retrospectively analyse 52 files of tracheotomised pa-

tients managed in the resuscitation department of the Gabriel 

Touré University Hospital, over the last 4 years; i.e. from Janu-

ary 2016 to December 2020. 

The aim of our work was to identify the indications and to 

assess complications of tracheostomy in the intensive care set-

ting. 

2. Materials and Methods 

2.1. Study Design 

We conducted an observational, descriptive and retrospec-

tive study from January 2016 to December 2020, including 52 

patients at the Gabriel Toure University Hospital in Bamako 

in the department of intensive care. 

2.2. Study Setting and Population 

Tracheostomized patients in the intensive care unit. 

2.3. Population 

All patients tracheostomised in the intensive care unit by 

the ENT surgical teams were included. All tracheotomised pa-

tients, not performed by the ENT surgical teamsn of the Ga-

briel Touré University Hospital, were excluded. 

2.4. Sampling 

It was carried out exhaustively and covered 52 Patients. 

2.5. Variables 

Data were collected on a survey form using patient records 

and surgical registers. 

The main information collected for each patient included: 

1) Demographic characteristics 

2) The reason for admission to the intensive care unit 

3) Indications for tracheostomy 

4) Timing of the tracheostomy 

5) The technique used, the operator and the site where the 

tracheotomy is performed 

6) The protocol for weaning from mechanical ventilation 

7) Patient outcomes. 

2.6. Data Resources 

Collection Tools: We designed questionnaires that allowed 

us to gather the information contained in the patients' records. 

Technique: We collected the records of patients who met 

our selection criteria. 

Support for data collection: The data were recorded on a 

survey form designed for this purpose. 

2.7. Analysis and Data Entry 

Data entry was performed by Microsoft Office Word 2016, 

graphs by Excel 2016 and exported to SPSS (Statistical Pack-

age for Social Sciences) version 22.0 for analytical study 

The statistical analysis was descriptive and presented fre-

quencies for qualitative variables; and medians, means, stand-

ard deviations for quantitative variables. 

2.8. Ethical Considerations 

Respect for anonymity was taken into consideration during 

data collection, in accordance with the rules of medical ethics. 

Finally, we conducted a literature search, and our results 

were compared, wherever possible, with those in the literature. 

3. Results 

During the study period, 52 patients were tracheostomised: 

36 patients in the ICU and 16 patients in the operating theatre. 

The mean age of our patients was 31.97 ± 19.03 years with 
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extremes of 0.25 and 79 years. 

The most represented age group was 10 - 40 years. 

A male predominance was revealed with 36 males against 

16 females, a sex ratio of 2.25. 

According to MacCabe and Jackson's classification; 35 pa-

tients or 67.3% were class 0; class 1 represented 15.4% or 8 

patients and class 2 represented 17.3% or 09 patients. 69. 

Tracheostomy was indicated to maintain long-term me-

chanical ventilation in 48 patients, 24 of whom had failed the 

servo or extubation test. 

Four cases of emergency tracheostomy were indicated in 

the case of failed intubation in polycranial trauma patients 

with or without brain involvement. 

Tracheostomy was performed on average at 2.6± 5.03 days 

in the ICU with a median of 2 days and extremes ranging from 

0 to 45 days. 

Early tracheostomy during the first two days was performed 

in 27 patients or 51.9% and late tracheostomy after the second 

day in 25 patients or 48.9%. 

The technique used was a classic surgical technique under 

general anaesthesia, performed in 21 patients in the operating 

theatre by an otolaryngologist, 2 of whom were transisthmic, 

and in 31 patients in the intensive care unit by a team of oto-

laryngologists, 11 of whom were transisthmic. The percutane-

ous technique was not performed in the patients included in 

our study. 

Low-pressure balloon cannulae were the only cannulae 

used during the study. The duration of cannulation varied from 

patient to patient depending on the pathology of admission to 

the intensive care unit, its evolution and the patient's respira-

tory status. 

No decanulation was performed in the intensive care unit. 

The intensive care unit usually transferred patients to their ap-

propriate departments after tracheostomy for further manage-

ment. 

Post-operative follow-up was simple in 12 patients (23.1%). 

Post-operative treatment in all cases involved antibiotic ther-

apy, mucolytics and analgesics. 

Care was provided by the ward nurses and the family or the 

patient himself whenever possible. Dressing changes and port 

care were performed on a daily basis. Humidification and tra-

cheal suctioning with maximum asepsis using a non-traumatic 

flexible tube were performed several times a day. 

Complications attribuTable to tracheostomy occurred in 40 

patients or 76.9%. 

Intraoperatively, we recorded 08 cases of haemorrhage, i.e. 

20%, including one case of brachiocephalic artery injury. The 

distribution was 05 cases at D0 of intubation and 03 cases be-

tween D06 - D45 of intubations. 

Early postoperative complications included haemorrhage in 

06 cases (15%), pneumothorax in 04 cases (10%), subcutane-

ous emphysema in 07 cases (17.5%), accidental decanulation 

in 03 cases (7.5%) and tracheostomy infection in 5 patients 

(12.5%). 

The late postoperative complications observed were puru-

lent secretion in 5 patients (12.5%) and tracheal stenosis in 2 

patients (5%), observed after an intubation-tracheostomy se-

quence lasting 36 days, including 45 days of intubation. 

Mortality in tracheostomised patients in intensive care was 

25%. These were 04 cases of head and neck trauma following 

a road accident, 02 cases of post-operative management of a 

laryngectomy, 02 cases of serious burns, 02 cases of cerebral 

vascular accidents and 03 cases of serious head trauma with 

brain involvement. 

4. Discussions 

Our results concerned patients hospitalised in an intensive 

care unit in which there was a team trained in the management 

of care and in the daily monitoring of tracheostomy, with an 

ENT technical platform adapted to tracheostomy. The fre-

quency of tracheostomy in intensive care units varies from 5 

to 30% depending on the country and the survey [2, 3, 4, 14]. 

An international study by Estéban et al. found an average 

use of tracheostomy in 13.5% of patients and a significant in-

ter-country variability [14]. In France, this Figure is around 5% 

[14]. A survey by Blot et al. also showed a low value, less than 

8% of ventilated patients, with a relatively long delay [3]. 

Both in our study and in the majority of the literature, the ex-

treme ages were 03 months to 79 years and the mean age was 

31.97 ± 19.03 years. According to Estéban [14], the most af-

fected age group was between 17 and 82 years. In Freeman's 

study [15], it ranged from 32 to 76 years with a mean age of 

52±12 years. A clear male predominance has been reported in 

most studies with a sex ratio ranging from 1.97 to 3.47 [15]. 

The reason for admission according to Ibrahim El's study 

was neurological in 75% of cases, represented essentially by 

head and neck trauma in 34.3% and cerebrovascular accidents 

in 12.5%. In second place, COPD in 9.4%, followed by acute 

respiratory distress in 6.2% and septic shock [16]. In Blot's 

study of 100 cases, the pathology of origin was traumatic in 

36 cases, neurological in 37 cases, respiratory in 18 cases and 

surgical in 9 cases [3]. 

In the ICU, tracheostomy is rarely performed as an emer-

gency procedure, as was the case in our study where we had 

to perform an emergency tracheostomy on four patients. For 

the majority of authors, tracheostomy should not be performed 

as an emergency or as a first line treatment, except in very rare 

cases where intubation cannot be performed beforehand. In 

these circumstances, tracheostomy is necessary if orotracheal 

intubation or cricothyroidotomy is not possible, or if there is 

deformity due to trauma or a large tumour of the maxillofacial 

sphere, larynx or hypopharynx [17]. Most often, tracheostomy 

is planned and performed for planned upper airway clearance 

and also for ventilatory support in long-term mechanical ven-

tilation as was the case in 48 of our patients. 

For urgent or scheduled release of the UAT, severe trauma 

of the maxillofacial sphere, bilateral vocal cord paralysis, con-

genital anomalies of the upper airways, post-infectious or 
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post-operative oedema of the oropharyngeal and laryngeal 

cavity are frequent [17]. 

Long-term ventilatory support is recommended for all se-

vere polytrauma patients, post-cervical surgery patients, se-

vere post-partum pre-eclampsia, or severe respiratory distress. 

The advantages of tracheostomy over laryngotracheal intu-

bation include preservation of glottic competence, a decrease 

in airway resistance with a reduction in work of breathing 

which would allow accelerated weaning from artificial venti-

lation, a decrease in the need for sedation and analgesia, [18, 

19]. 

Tracheostomy does not (or only minimally) affect the func-

tionality of the larynx or pharynx [20]. 

In an emergency, tracheostomy can be performed if neces-

sary under local anaesthesia. This circumstance remains a sec-

ond alternative as the simplest method of rapidly opening the 

upper airway remains the insertion of an endotracheal tube. If 

intubation is not possible, the surgical procedure of choice is 

cricothyrotomy. However, this technique has a high rate of 

long-term complications (permanent vocal cord dysfunction, 

subglottic stenosis) so that after 3 to 4 days, if upper obstruc-

tion persists, a conventional tracheostomy should be sched-

uled [21, 22]. 

In our study, the technique used was a classic surgical tech-

nique, performed in 21 patients in the operating room by an 

otolaryngologist team, including 2 transisthmusic, and 31 pa-

tients in the intensive care unit by an otolaryngologist team, 

including 11 transisthmusic. 

It is still recommended to make the tracheal incision at least 

from the 2nd ring. It should preferably be horizontal between 

two rings with a tracheal flap over one ring, which allows eas-

ier access to the trachea in the event of accidental removal of 

the tracheostomy tube during the first few days following the 

surgical procedure [22]. 

The timing of tracheostomy is a hotly debated topic. It pits 

the proponents of late tracheostomy, performed during the 

third week of mechanical ventilation, against those of trache-

ostomy performed before the end of the first week of mechan-

ical ventilation. 

Indeed, although the most commonly accepted complica-

tions of translaryngeal intubation are damage to laryngeal 

structures (glottic stenosis, vocal cord laceration, vocal cord 

paralysis due to scarring fibrosis), these have not been shown 

to be correlated with the duration of intubation; they are there-

fore not a major argument for performing a routine tracheost-

omy after an arbitrary duration of intubation of, for example, 

two weeks, as is still the case in some centres [23]. Conversely, 

the complications of modern tracheostomy are much less than 

those reported in the 1970s and are no longer an argument for 

delaying the timing of tracheostomy and prolonging translar-

yngeal intubation [23]. 

Tracheostomy is usually recommended when prolonged 

ventilation is typically longer than 10 or 20 days [20, 24]. Tra-

cheostomy is then proposed in order to facilitate weaning from 

mechanical ventilation [20]. 

In our study the conversion to tracheostomy was performed 

in 51.9% or 27 patients between 0 and 7 days. The longest 

delay before tracheostomy was 45 days. This is explained by 

several factors, including the expectation of a favourable evo-

lution under intubation; the systematic tracheotomy on day 0 

in postoperative phase of certain cervical surgeries; a lack of 

coordination between the ENT and intensive care units which 

is a source of delay in the management of the patient, the non 

solvency of the medical prescriptions for the realization of the 

act, and the persistence of a prolonged extubation-intubation 

by the resuscitators. 

In a consensus conference of the Société de Réanimation de 

Langue Française, it is recommended to wait 5 to 7 days be-

fore deciding on a tracheotomy if the foreseeable duration of 

ventilation exceeds 15 days, in the absence of contraindica-

tions [25]. 

In head trauma patients, the Baltimore team showed that on 

the 8th day of mechanical ventilation, it was possible to pre-

dict failure of extubation and prolongation of mechanical ven-

tilation, thus, the authors proposed that tracheotomy should be 

performed on the 8th day, given the low residual probability 

of extubation or hospital death. Finally, only one randomised 

prospective study, in polytrauma patients, found a benefit as-

sociated with early tracheostomy, before seven days, on the 

reduction of the duration of mechanical ventilation and the 

length of stay, but without any significant reduction in mortal-

ity [21]. 

In contrast, a study in burn patients found no benefit from 

early tracheostomy compared to tracheostomy after 14 days of 

intubation [26]. 

Complications of the tracheal approach in intensive care are 

still relevant, even if they are better known and prevented, and 

must be better screened and treated. 

Surgical tracheostomy should be performed by a skilled op-

erator in a safe surgical environment. Complications reported 

during this procedure, although less than 2%, are due to poor 

execution and require that it be performed by an experienced 

operator [24]. 

In our study, the procedure was performed by the otolaryn-

gologist team on 21 patients in the operating room, 2 of whom 

were transisthenic, and 31 patients in the intensive care unit, 

11 of whom were transisthenic. Post-operative follow-up was 

simple in 12 patients (23.1%). Complications were recorded 

in 40 patients (76.9%). 

Several complications can occur at the time of tracheost-

omy or early or late postoperatively. The overall incidence of 

complications is approximately 15%, however, the incidence 

of complications with salvage tracheostomy is higher (two to 

five times higher) [27, 28]. 

Intra and early postoperative major bleeding is rare, it is 

more common in emergent tracheostomies. It may be the re-

sult of an error in the surgical technique. These haemorrhagic 

lesions most often involve the inferior thyroid veins, or the 

thyroid isthmus which is often divided to access the trachea. 

More rarely, they involve a middle thyroid artery or a higher 
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brachiocephalic artery trunk [28, 29]. 

Early postoperative bleeding is the most frequent complica-

tion in the literature with an overall incidence of between 0.8 

and 5.7% [30, 31]. They are often due to insufficient haemo-

stasis, the cough reflex. 

The most serious life-threatening complication is ulceration 

of the brachiocephalic arterial trunk secondary to cannula-tra-

chea-vascular axis conflict; with a mortality of approximately 

75% and requiring urgent surgical intervention [32]. The com-

plication is favoured by low tracheostomy, post-tracheostomy 

care, cuff hyperinflation necrosis, cannula malposition, radio-

therapy [32]. It is a complication to be feared in the face of 

abundant tracheal bleeding or sometimes small "banal" haem-

orrhages that can simulate traumatic aspirations, the other sug-

gestive sign being a pulsatility of the cannula. Early postoper-

ative complications within the first 7 days are pneumothorax 

and subcutaneous emphysema, accidental decanulation, can-

nula obstruction and tracheostomy port infection [28, 30, 34]. 

Subcutaneous emphysema occurs in 5-17% of cases [36, 37], 

as was the case in our study with 17.5%. It is due to excessive 

dissection of the peri-tracheal tissues, associated with an ex-

cessively large tracheal incision and too tight a closure of the 

skin planes [25]. The incidence of pneumothorax after trache-

ostomy in adults is compromised between 0 and 5% [28, 34]. 

Two essential factors are responsible: high pressure ventila-

tion, which is a source of alveolar rupture, and the significant 

medial depression linked to dyspnoea, which favours the pen-

etration of air into the mediastinum during dissection of the 

tracheal planes [34]. In our study, pneumothorax occurred in 

4 patients (10%), requiring emergency exsufflation. 

Accidental decanulation depends on several factors, includ-

ing the length and curvature of the cannula, the site of the tra-

cheostomy, the surgical technique used, the method of cannula 

fixation and the inflation of the cuff [28, 30]. To reduce the 

risk of this complication, the tracheal incision should be made 

between the 2nd and 4th tracheal ring and the cannula should 

be secured in place with a collar around the neck, and it is also 

secured to the skin with non-absorbable thread stitches. In our 

study, there were 3 cases of accidental decanulation (7.5%). 

Obstruction of the cannula may be the result of a blood clot, 

mucous plug or partial mobilisation of the cannula [28]. Ac-

cording to David Goldenberg and P. Bradley, its incidence 

varies between 0.3 and 2.7% [33]. It represented 0% in our 

series. Tracheostomy infection remains an important and fre-

quent complication [39]. It is favoured by repeated contami-

nation by tracheal secretions and saliva associated with a lack 

of local care [28]. It was found in 5 patients in our series 

(12.5%). Late postoperative complications were dominated by 

nosocomial pneumopathy associated with purulent secretions 

threatening the patient's vital prognosis; also by tracheal ste-

nosis threatening the patient's functional prognosis. These 

complications occurred in 7 patients in our study (17.5%). 

Nosocomial pneumopathies acquired in the ICU were ob-

served in 05 patients (12.5%). The germs found in the litera-

ture are essentially represented by gram-negative bacilli and 

resistant staphylococci. They are associated with artificial 

ventilation and consequently with the translaryngeal trache-

ostomy tube [35]. Several controversies exist regarding diag-

nostic, preventive, and therapeutic aspects. [36]. Tracheost-

omy would reduce the incidence of pneumopathy acquired un-

der mechanical ventilation by facilitating tracheal aspirations, 

maintenance of bronchial drainage in spontaneous ventilation 

on a tube, oral-pharyngeal and nasal hygiene, and by restoring 

a certain laryngeal continence [38]. With regard to stenotic 

and granulomatous complications, the most frequent is granu-

loma at the tracheostomy orifice or at the tip of the cannula 

[33]. Its occurrence is favoured by trauma (repeated aspira-

tions), infection of the tracheal orifice, and a cannula unsuiT-

able for the trachea. The incidence of the lesion is estimated 

to be around 20% [33]. The granuloma is clinically manifested 

by local pain, haemorrhage during aspiration or when chang-

ing the cannula [33]. In our study, no cases of tracheostomy 

orifice granuloma were recorded. Post-tracheostomy tracheal 

stenosis has an incidence that varies according to the defini-

tion, i.e. the degree of reduction of the tracheal lumen, in gen-

eral the threshold retained is ≥ 60% corresponding to the 

threshold having a clinical translation. The means of detection 

are most often endoscopic or radiographic. Its incidence can 

be as high as 12% in prospective studies compared to 0.5% in 

retrospective studies [32, 39]. 

The causes of tracheal stenosis are related to the patient 

(shock, infection, immunosuppression, malnutrition, etc.) and 

to technical factors (high tracheostomy above the first or sec-

ond tracheal ring, cartilage resection, existence of repeated 

microtrauma of the cannula, lack of control of the insufflation 

pressure of the cannula cuff) [38, 39]. In the fin al stage of the 

process, cartilage lysis may occur causing tracheomalacia 

which may be associated with stenosis. 

Currently, the use of low-pressure cuffs and the multiple 

daily monitoring of the effective cuff pressure has partly pre-

vented its complications [39]. 

5. Conclusion 

Tracheostomy is a therapeutic surgical procedure for sur-

vival and comfort. It is indicated when extubation fails or 

when orotracheal or nasotracheal intubation is impossible and 

also to maintain prolonged mechanical ventilation. The com-

plications reported occupy a high rate of the range admitted 

by the literature, which is an indicator to improve the training 

of qualified personnel for the acquisition of better results. 

Coordination of the resuscitation and ENT teams is neces-

sary to ensure the correct timing for the clinician to convert 

translaryngeal intubation to a tracheostomy. 
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Table 1. Reason for admission to the ICU for pathologies. 

Pathologies Workforce Percentage 

Neurological 15 28,84% 

Post-operative management 13 25% 

Post-MVA craniofacial trauma 7 13,7% 

Respiratory 7 13,7% 

Severe burns 3 5,8% 

Management of a cervical stab wound 2 3,8% 

Post-operative management of assault and battery with a firearm 2 3,8% 

Post-MVA laryngeal trauma 1 0,02% 

Septic shock post MVA 1 0,02% 

Management of an ingestion burn Inflammatory post-stroke 1 0,02% 

Total 52 100,0% 

Table 2. Complications attribuTable to tracheostomy according to time of onset. 

Time to onset of complications Complications Number Percentage 

Per-operative Hemorrhage 08 20% 

Early post-operative 

Hemorrhage 06 15% 

Pneumothorax 04 10% 

Subcutaneous emphysema 07 17,5% 

Accidental decanulation 03 7,5% 

Infection of the tracheostomy orifice 05 12,5% 

Obstruction of the cannula 0 0 

Late postoperative 

Purulent secretions 5 12,5% 

Tracheal stenosis 2 5% 

Granulomas 0 0 

 

Abbreviations 

COPD Chronic Obstructive Pulmonary Disease 

ICU Intensive Care Unit 

MV Mechanical Ventilation 

UAT Upper Aerodigestive Tract 
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