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Objectives: Reintubation in the postanesthesia care unit is associated with serious complications 
in anesthesia. We want to know the reintubation rate and risk factors at our hospital.
Methods: Reintubation has been defined as repeated endotracheal intubating in the 
postanesthesia care unit after the planned extubation of the initial intubation for general 
anesthesia. The reintubation cases were retrospectively extracted from the Quality Assurance 
database of our institution from 2010 to 2011, which were analyzed using descriptive statistics.
Results: Of all the 39,931 cases of anesthesia at our institution within the study period, 19,233 
were performed under general anesthesia with endotracheal intubation in which reintubation was 
required in 13 (reintubation rate 0.068%). The risk factors for reintubation included an age over 
70, American Society of Anesthesiologists (ASA) Physical Status 3 (ASA III), head-neck surgery, 
and burr hole operation. Hemodynamic instability in the postanesthesia care unit due to sepsis or 
internal bleeding also played a role in reintubation. Moreover, respiratory failure was more likely 
within 40 minutes after extubation. Additionally, the time period from 3:00 p.m. to 5:00 p.m., 
which is the most chaotic time in the operating theater, is also related to extubation failure in the 
present study. 
Conclusions: The results of our research could help us identify the full range of causes and 
provide appropriate strategies to prevent the incidence of reintubation.

Key words: reintubation, postoperative, postanesthesia, postanesthesia care unit (PACU), 
postoperative recovery room (POR)

Introduction

Reintubation in the postanesthesia care 
unit (PACU) after extubation following 

general anesthesia implies associations with 
life-threatening, serious complications. Early 
reports of the incidence of reintubation in the 
PACU range from 0.17% to 0.45%.1-3 Ting et 
al. reported an incidence of 0.06% for post-
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In this article, we focused on reintuba-
tions in the PACU with the exclusion of those 
in the operating room. Although our rein-
tubation rate was nearly the same as that 
reported in a previous study by Ting et al. 
in which 78.3% of the events were in the 
operating room and 21.7% occurred in the 
PACU,4 our study focused only on cases in 
the PACU. In addition, we excluded general 
anesthesia performed with the use of the  
laryngeal mask airway (LMA) instead of the 
endotracheal tube in our survey. In recent 
years, LMA has gained much popularity at our 
hospital (13,194 cases in 2 years) to decrease 
the use of anesthetics and muscle relaxants 

Discussion

operative reintubation after planned extuba-
tion in 20104 and that patients with preopera-
tive chronic obstructive pulmonary disease 
(COPD), pneumonia, ascites, and systemic 
inflammatory response syndrome were more 
likely to require reintubation. A retrospective 
study at the University of Michigan in 2003 
concluded that respiratory problems were the 
most common causes of reintubation.5 A multi-
center study in Thailand in 2005 stated that 
the three main precipitating factors were the 
residual effects of neuromuscular blocking and 
anesthetic agents, upper airway obstruction, 
and unstable hemodynamics.6 However, the 
studies of reintubation in PACU are still rare, 
probably because the risk factors for reintuba-
tion are complicated and vary with individual 
hospitals. In this study, we aimed at analyzing 
the reintubation rate and specific risk factors 
of our hospital through which we could imple-
ment appropriate strategies for reducing the 
incidence of reintubation.

In this article, reintubation was defined as 
repeated endotracheal intubation in the PACU 
after the planned extubation as opposed to 
that performed in the operating room. Patients 
receiving general anesthesia with the use of 
laryngeal mask airway (LMA) were excluded 
from our survey. The patients who were rein-
tubated in PACU from January 1, 2010 to 
December 31, 2011 were retrospectively and 
consecutively sorted from the Quality Assur-
ance database of the Department of Anesthe-
siology, E-Da hospital, which is a teaching 
hospital of Taiwan with more than 1200 beds. 
The results of reintubation rate and risk factors 
were analyzed as descriptive statistics.

Materials and Methods

Results

Of all the 39,931 cases of anesthesia at our 
hospital from 2010 to 2011, 19,233 consecutive 

patients underwent endotracheal intubation 
for general anesthesia of whom 13 (0.068%) 
required reintubation in our PACU.

Of the 13 patients, seven were over 
70 years old, seven were men and six were 
women, 11 (85%) were classified as ASA III 
and two (15%) as ASA II. Regarding surgery 
and medication, three patients involved neck 
compression due to head-neck surgery and two 
were diagnosed as having subdural hemor-
rhage (SDH) receiving burr hole operation, 
while morphine overdose induced at PACU 
was identified as the cause in one patient. In 
terms of clinical presentations, three patients 
experienced a blood pressure drop due to 
sepsis or bleeding and one patient suffered 
from a seizure. As regards the timing of rein-
tubation, 10 patients (77%) required the proce-
dure within forty minutes after arriving in 
the PACU or being extubated in PACU. Close 
to half of the patients (47%, n = 6) were rein-
tubated between 3:00 p.m. and 5:00 p.m. 
Concerning the outcomes, two patients were 
sent to the wards and eleven required advanced 
care in the ICU where one was discharged 
against advice and one expired. The data are 
presented in Table 1.
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dence of reintubation.

Concerning the influence of the choice of 
anesthetics on reintubation, volatile anesthetics 
with low blood/gas coefficient (desflurane and 
sevoflurane) and muscle relaxants with inter-
mediate half-life (rocuronium and cisatracu-
rium) have been popularly used at our hospital. 
The scenario is different from that of the Thai 
study in which the residual effect of neuromus-
cular blocking and anesthetic agents was found 
to be the main factor prompting reintubation 
(53%-57% of the reintubation incidents).6 By 
contrast, in the Michigan study, the incidence 
of reintubation due to prolonged neuromus-
cular block was low (5.8% of the reintubation 
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