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Unplanned Extubation in the Perioperative Environment
by Lauren Berkow, MD, FASA, and Arthur Kanowitz, MD, FACEP

INTRODUCTION

In most cases, extubation is a planned, intentional, and controlled procedure that occurs in
the operating room, the Intensive Care Unit (ICU),
or the emergency department. However, even
when the extubation is planned, intentional, and
controlled, the rate of complications related to
extubation in the operating room setting has
been reported to be around 12%.1,2 Unplanned
extubation (UE) is any extubation that is not
planned, intentional, and controlled.3,4 This complication can occur in the ICU or in the operating
room setting, resulting in significant morbidity
and mortality.3-7 Unplanned extubation can occur
when the patient dislodges or removes the
endotracheal tube by pulling on it (self-extubation), or if an external force is applied to the endotracheal tube during movement of the patient or
other nursing care (accidental extubation). It can
also occur in any location where an intubated
patient may receive care, such as the operating
room, the ICU, the emergency department, procedural areas, or during patient transport. While
many publications in the literature exist that
address the challenges of difficult intubation, the
complications and challenges of extubation have
been less widely studied. This complication is
not often tracked as a quality measure, so its incidence is most likely under-reported. This article
discusses the scope of the problem and provides potential strategies to reduce the risk and
incidence of UE.

INCIDENCE AND RISK FACTORS

The incidence of unplanned extubation as
reported in the literature varies widely from a
median of 7.3% (0.5–35.8%) in adults to as high
as 18.2% (1–80.8%) in the neonatal population.5-8 The majority of studies were conducted
in the ICU, and the reported incidence of UE in
the operating room remains unknown. In the
neonatal ICU, unplanned extubation is the
fourth most commonly reported adverse
event.5 A recent retrospective study found a
higher incidence of unplanned extubation in
COVID-19 patients (13.2%) compared to the incidence in intubated patients not infected with
COVID-19 (4.3%).9

UNPLANNED EXTUBATION IN THE
OPERATING ROOM

Unplanned extubation is uncommon in the
operating room since patients receive general
anesthesia, as well as muscle relaxation, but it
can still occur. Self-extubation can occur during
emergence, and usually does not require reintubation, but can pose a risk of vocal cord
injury if the ETT cuff is still inflated. More serious

Table 1: Risk Factors for Unplanned
Extubation12-14
Movement of the patient
Manipulation of the endotracheal tube
Inadequate sedation
Inadequate securement of the
endotracheal tube
Lack of physical restraints
Restlessness or agitation
Delirium or confusion
Prone positioning (during surgical
procedures and management of COVID-19
patients or patients with ARDS)
Absence of clear policies and procedures
related to weaning
Lack of or unclear plan for extubation
Lack of adequate staffing

is accidental extubation during the surgical procedure, which can occur during positioning,
during prone surgical procedures or during head
or neck procedures, which are in proximity to the
airway. Several case reports exist of accidental
extubation during prone spine surgery.10-11 Other
procedures performed with the patient positioned 180 degrees away from the anesthesia
machine restrict the anesthesia professional’s
ability to visualize and monitor the endotracheal
tube, which can potentially result in delayed recognition of tube dislodgement or extubation
during the procedure. UE can also occur during
the transfer of intubated patients (to or from the
OR table, or from the OR to the ICU).

UNPLANNED EXTUBATION IN THE ICU

Unplanned extubation is more common in
the ICU environment compared to the operating room setting, where muscle relaxation is
less often employed, the patient to provider
ratio is typically higher, and changes in position
or tube manipulation are more frequent (Table
1). Self-extubation is the most common cause of
UE in adult ICU patients, but other causes, classified as accidental extubation, include patient
movement during bedside procedures, extubation during transport (between departments in
the hospital or interfacility transports), and
airway suctioning maneuvers.12 Intubated
patients with COVID-19 often require prone
placement to optimize ventilation, which is a
known risk factor for UE.9

COMPLICATIONS RELATED TO
UNPLANNED EXTUBATION

Airway-related complications during emergence and extubation in the operating room
have been reported to be as high as 30%.15 Airway-related complications are even higher outside the operating room and in uncontrolled
situations.16 Unplanned extubation can result in
immediate complications such as injury to the
vocal cords or trachea, hypoxemia, hemodynamic instability, respiratory failure, brain
damage, cardiac arrest, and death.15,17 If re-intubation is required after UE, the presence of
hemodynamic instability or airway edema can
make airway management more difficult. If the
UE occurs during the surgical procedure, immediate access to the patient’s airway may be
inhibited due to surgical drapes or positioning,
making airway management challenging. This
may result in delays in providing oxygenation
and ventilation to patients. The incidence of reintubation after unplanned extubation varies in
the literature, but has been reported to be as
high as 89%, and may carry a poor prognosis.18,19 The majority of studies looking at the
need for re-intubation after unplanned extubation have been performed in the ICU setting,
and reintubation is more commonly required
after accidental extubation than self-extubation.19 Unplanned extubation has also been
associated with a statistically significant
increased risk of ventilator-associated pneumonia (increased from 13.8% to 30%), and prolonged ICU and hospital length of stay .19

COST BURDEN

The complications of unplanned extubation
and the impact on length of stay result in a significant cost burden. Studies that have factored
in the cost of ICU care and the costs of complications due to unplanned extubation estimate
that the overall yearly cost burden in the United
States is approximately five billion dollars annually.20,21 A single unplanned extubation adds
$41,000 to the average cost of an ICU stay (the
average ICU stay costs $59,000) and increases
total ICU stay costs to an estimated $100,178.21

UNPLANNED EXTUBATION
PREVENTION

Is this complication preventable? Several
strategies can be employed to reduce the risk
of UE. The most important first step is recognition of the problem based upon data. Accurate
tracking of every extubation and classification
of every extubation as planned versus
unplanned, using predefined definitions of
See “Unplanned Extubation,” Next Page
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Communication With the Perioperative Team is Critical To Reduce
Unplanned Extubations
From “Unplanned Extubation,” Preceding Page

Table 2: Extubation Classification Tool

extubation, are needed to identify if a problem
exists (Table 2). Since UE is often not tracked,
and most electronic medical record systems
do not include data sets that track accidental
or self-extubation, it is often not acknowledged as a problem. Another important step is
recognition of risk factors. Education about
how to identify and mitigate risk factors for UE
should be provided to all clinicians that
manage intubated patients. Vats et al. created
an airway risk assessment scoring tool for
pediatric patients to identify patients at higher
risk.22 Incorporating risk assessment and mitigation strategies for UE into protocols used by
providers managing these patients can
increase awareness and potentially reduce
complications.22,23

Source: Unplanned Extubation Actionable Patient Safety Solutions (APSS) patientsafetymovement.org
Accessed on November 15, 2021. Reprinted with permission.

In the operating room, briefings and timeouts can identify cases at higher risk for
unplanned extubation, similar to discussions
around cases at risk for airway fire. Many cases
at risk for airway fire are also at higher risk for
accidental extubation. These types of cases
often require sharing of the airway and positioning of the patient far away from the anesthesia
professional, and sometimes require extubation
and re-intubation during a procedure. A preinduction discussion of the optimal method to
secure the endotracheal tube, how the tube
may be manipulated during the procedure, and
the location and availability of airway equipment in case of the need for urgent re-intubation should be performed to mitigate risk of UE.
Protocols for bedside tube manipulation and
patient transfers, bedside reminders with visual
cues, and standardization of tube securement
methods have been demonstrated to be effective in mitigating UE.23 Optimizing securement of
the endotracheal tube may also reduce risk.
Although no single securement method for the
endotracheal tube has been proven to be superior, several attributes have been suggested in
the literature (Table 3) and by the Patient Safety
Movement Foundation in their Patient Safety
Solutions (Table 4).24 Good communication and
teamwork, especially during high-risk procedures such as suctioning, turning, or transport of
a patient have been shown to be beneficial in
reducing UE events.23 It is recommended that at
least one provider be responsible for protecting
the tube during these procedures to prevent dislodgement.23
Strategies to maximize oxygenation and ventilation after both planned and unplanned extubation can be employed to avoid the need for
intervention both in the operating room and in

When ETT was removed:

Extubation Classification

Endotracheal
Tube (ETT)
removed by:

Was readiness Was removal of
for safe
ETT intentional?
removal of ETT
Airway provider
determined?
made a conscious
Assessment for
Liberation
Potential and
Successful
Strategic Wean
completed?

decision to remove
the ETT as
evidenced by a
written/verbal order
to extubate

Was removal
of ETT
controlled?
Patient was
prepped and
balloon was
deflated prior to
extubation

Provider

Yes

Intentional

Controlled

Unplanned
Extubation

SelfExtubation

Patient/
Unknown

No/Yes

Unintentional

Uncontrolled

Unplanned
Extubation

Accidental
Extubation

Provider

No/Yes

Unintentional

Uncontrolled

Unplanned
Extubation

Device
Malfunction/
Obstruction

Provider

No

Intentional

Controlled

Unplanned
Extubation

Presumed
Internal Dislodgement

Provider

No

Intentional

Controlled

Planned Extubation

Table 3: Suggested Characteristics of an Optimal Endotracheal Tube Securement
Device
Provides good stabilization against external forces that may dislodge tube
Prevents tube movement that can cause malpositioning
Prevents tube movements that can lead to fluid getting past the balloon
Facilitates suctioning without dislodgement
Requires infrequent changing or adjustment
Well tolerated in ICU patients, enhances patient comfort, and minimizes pressure injuries

Table 4: Links and Resources related to Unplanned Extubation (UE)
Resource

Link

Patient Safety Movement Actionable
Patient Safety Solutions for
Unplanned Extubation

https://patientsafetymovement.org/clinical/airwaysafety/unplanned-extubation/

Airway Safety Movement UE
Resources

https://www.airwaysafetymovement.org/sam

Childrens’ Hospitals Solutions for
Patient Safety Network (SPS Network)

https://www.solutionsforpatientsafety.org/

Patient Safety Movement

https://patientsafetymovement.org

Accessed on November 15, 2021.
Accessed on November 15, 2021.

Accessed on November 15, 2021.
Accessed on November 15, 2021.

the ICU. Several new methods of high-flow oxygenation via the nasal route can potentially
delay or prevent the need for re-intubation by
maximizing oxygen delivery.25,26 Several of
these methods also provide continuous positive airway pressure (CPAP) and can be useful
in patients at higher risk for airway obstruction

and hypoxemia (i.e., obesity, obstructive sleep
apnea). It is important to keep in mind that
despite these strategies, many patients will still
require re-intubation if oxygenation and/or ventilation remain inadequate after UE.
See “Unplanned Extubation,” Next Page
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Several Medical Societies Involved With Unplanned Extubation
Awareness and Prevention
From “Unplanned Extubation,” Preceding Page

FUTURE DIRECTIONS

Unplanned extubation is an often an underrecognized and costly problem in the perioperative environment. Increasing awareness and
preventive strategies are vital to address this
problem. Better tracking, addition of core data
sets in the electronic medical record, and quality improvement initiatives may make an impact
on addressing this issue. The Patient Safety
Movement Foundation (PSMF) includes UE as
one of several important topics to address, as
part of achieving a culture of safety.27 The
PSMF, in addition to their Blueprints for Actionable Patient Safety Solutions, makes available
educational, evidence-based resources and a
coaching program to help hospitals develop a
culture of safety, institute quality improvement
programs, track UE, and decrease the incidence of unplanned extubation.27,28
The Society for Airway Management, a
global medical society devoted to improving
airway safety, created a special projects committee to address UE. This committee formed a
coalition with 20 medical societies and patient
safety organizations to increase awareness of
UE (Table 5). The coalition has published over
30 articles on UE and developed a toolkit consisting of checklists and core data sets that hospitals can use to track UE. The special projects
committee and coalition have also partnered
with the PSMF to create blueprints for Actionable Patient Safety Solutions (APSS) specifically
addressing UE in both the adult and pediatric/
neonatal populations. These resources are
updated yearly and can be accessed free of
charge from airwaysafetymovement.org or
patientsafetymovement.org.
The Coalition has also collaborated with the
two newly created patient safety networks, The
Children’s Hospitals' Solutions for Patient Safety
Network (SPS Network) and The Adult Hospital
Solutions for Airway Safety Network. The Children’s SPS Network consists of over 135 children’s hospitals that are collaborating to reduce
harm by sharing quality improvement methods
and best practices to reduce UE. The newer
Adult Network is modeled after the Children’s
SPS Network and is adapting the practices
already proven to be effective in children and
neonates to the adult population.
Lauren Berkow, MD, FASA, is a professor and
division chief of Neuroanesthesiology at University of Florida College of Medicine in Gainesville,
FL. She is also the Immediate past-president of
the Society for Airway Management (SAM) and
chair of the SAM Special Projects Committee on

Table 5: Coalition for Unplanned Extubation Awareness And Prevention Members
Professional Medical Societies
American Academy of Pediatrics
American Association of Respiratory Care
American Association of Nurse Anesthetists
American College of Emergency Physicians
American Society of Anesthesiologists
Association of Air Medical Services
National Association of EMS Physicians
National Association of Emergency Medical
Technicians
National Association of Neonatal Nurses
Society for Airway Management
Society of Critical Care Medicine
Society for Pediatric Anesthesia

Unplanned Extubation. She is a board member
of the Airway Safety Movement (ASM) and the
co-chair of the Patient Safety Movement Foundation’s (PSMF) Unplanned Extubation Workgroup.
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