
In the previous issue of Critical Care, de Groot and 

colleagues [1] reported a prospective case control study 

in which an unplanned extubation occurred in 2% of 

mechanically ventilated patients. Additionally, in a multi-

variable analysis, the authors reported risk factors for this 

event and found a signifi cantly lower hospital mortality 

for patients with unplanned extubation than for those 

without it.

Unplanned extubation is a major complication of trans-

laryngeal intubation in patients with mechanical ventila-

tion and occurs in 3% to 16% of mechanically ventilated 

patients [2,3]. Other authors [4,5] have reported a lower 

frequency of unplanned extubation in comparison with 

previous studies.

One explanation could be that the calculation for the 

frequency of unplanned extubation takes the number of 

intubated patients, but not the days at risk (days with a 

tube in place), as the denominator, so it is diffi  cult to 

compare populations in which the duration of intubation 

is unavoidably diff erent [6]. Th erefore, the rates should be 

expressed as incidence density because the time that 

patients are followed may diff er from one study to 

another. In this study, the incidence density is mentioned, 

making it possible to compare the results of the study 

with those of other studies.

Understanding the factors associated with unplanned 

extubation is crucial for identifying patients at risk of this 

complication and thus for developing interventions to 

reduce the frequency of this complication. Some aspects 

such as nurse workload and standardization of proce-

dures such as the method of securing the endotracheal 

tube and the use of hand restraints have been reported to 

be useful in reducing the removal of the orotracheal tube 

[7]. In this sense, this study gives novel information about 

other factors independently associated with unplanned 

extubation, such as the level of sedation according to the 

Ramsay scale and the use of midazolam. On the other 

hand, the establishment of measures to prevent the 

problem of unplanned extubation can help to decrease 

unplanned extubation rates. Detecting short displace-

ments, correcting orotracheal tube position at the teeth 

at least once per shift, and keeping patients’ hands more 

than 20 cm away from the endotracheal tube have been 

shown to be useful in decreasing unplanned extubation 

[8]. All of these strategies point out the impor tance of the 

implementation of nurse and physician education as a 

policy of quality care in intensive care units (ICUs).

Between 30% and 70% of unplanned extubations do not 

result in reintubation [9]. de Groot and colleagues found 

that 53% of unplanned extubations were successfully 

toler ated. Th is observation is consistent with the hypo-

thesis that physicians have diffi   culty in judging when 

patients can be liberated from mechanical ventilation. 

Betbese and colleagues [10] related the need of rein tu-

bation after an episode of unplanned extubation to 

whether or not the patient is in the weaning phase of 

mechanical ventilation. Patients presenting unplanned 

extubation during weaning required signifi cantly fewer 

Abstract

One of the most frequent complications associated 

with endotracheal intubation itself in intensive care 

units is unplanned extubation, which represents a 

potentially serious complication given that many 

patients may need reintubation while in poor 

condition. This scenario may account for an increase 

in morbidity and even in mortality. To be able to 

compare the rates of unplanned extubation in clinical 

practice, unplanned extubation should be expressed as 

incidence density of days at risk. Also, this complication 

(unplanned extubation and reintubation rates) may be 

used as a marker of quality of weaning care in intensive 

care units.

© 2010 BioMed Central Ltd

Unplanned extubation in the ICU: a marker of 
quality assurance of mechanical ventilation
Óscar Peñuelas1,2, Fernando Frutos-Vivar1,2 and Andrés Esteban*1,2

See related research by de Groot et al., http://ccforum.com/content/15/1/R19

CO M M E N TA RY

*Correspondence: aesteban@ucigetafe.com
1Intensive Care Unit, Hospital Universitario de Getafe, Carretera de Toledo, 

km 12500, Getafe, 28905 Madrid, Spain

Full list of author information is available at the end of the article

Peñuelas et al. Critical Care 2011, 15:128 
http://ccforum.com/content/15/2/128

© 2011 BioMed Central Ltd



reintubations, whereas re intu bation was mandatory in 

81.5% of patients under full mechanical ventilation 

support. In view of these obser vations, it is conceivable 

that the process of weaning may be longer than necessary 

in some patients. In this way, unplanned extubation rates 

may be used as a marker of evaluation and an indicator 

for quality control of care.

Th is complication itself has been not associated with an 

increase in mortality of ICU patients in comparison with 

that of matched controls [11]. However, some studies 

have shown higher ICU and hospital mortality for 

patients who failed to tolerate an unplanned extubation 

and require reintubation. Th e failed group also has a 

longer duration of mechanical ventilation and longer ICU 

and hospital stays, possibly because these patients had 

not yet suffi  ciently recovered from their acute illness to 

begin weaning trials. Rapid reinstitution of ventilator 

support and control of the airway of patients who failed 

unplanned extubation may prevent the development of 

complications and could contribute to decreased 

mortality [12]. In the study by de Groot and colleagues, 

89% of the patients who had to be reintubated were 

reintubated within 1 hour of the unplanned extubation 

and this could explain the lower hospital mortality in 

comparison with patients without unplanned extubation.

In conclusion, the identifi cation of risk factors for 

unplanned extubation may be useful in reducing it. Th e 

unplanned extubation and eventual reintubation rates 

should be implemented as a program of quality assurance 

in ICUs.

Abbreviation

ICU, intensive care unit.
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