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A retrospective, exploratory research design was used 
to analyze salient characteristics and patterns associ-
ated with closed claims involving Certified Registered 
Nurse Anesthetists (CRNAs) in which a respiratory 
event caused the adverse outcome. Alleged mal-
practice acts found in these claims occurred between 
2003 and 2012. Respiratory events were the most fre-
quent cause of adverse outcomes in the current data-
base (34%). The respiratory adverse outcomes often 
resulted in mortality or significant and permanent 
morbidity (69%) and were largely preventable (81%). 
Of these respiratory outcomes, inadequate ventilation 
and oxygenation associated with respiratory depres-
sant medications accounted for 37% of the adverse 
outcomes (hypoventilation = 27.4%; respiratory arrest 
= 9.5%). In every hypoventilation claim, regardless of 

the type of anesthetic technique, a failure to optimally 
monitor the patient’s ventilation was identified as a 
sentinel, contributory practice pattern. Payouts for 
CRNAs were made in 55% of respiratory claims and 
averaged $282,840. Claims judged to have an AANA 
standard-of-practice guideline violation that directly 
contributed to the adverse outcome were more likely 
to result in a payout vs those involving no violation (P 
<.01). Costs to defend against the malpractice allega-
tion for all respiratory event claims averaged $51,996 
(SD = $52,658) and ranged from $525 to $227,153.

Keywords: Adverse patient outcomes, closed claims 
research, hypoventilation, respiratory complications, 
standard of care.
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T
he previous American Association of Nurse 
Anesthetists Foundation (AANAF) closed-
claims publication of respiratory events inves-
tigated claims that occurred between 1987 and 
1996.1 Since that time, anesthesia practice has 

evolved in its widespread adoption of pulse oximetry and 
end-tidal carbon dioxide (ETCO2) monitoring,2-5 integra-
tion of alternative airway devices,6,7 and ongoing adoption 
of updated algorithms for the management of the difficult 
airway.8,9 It is unknown whether these evolutions in prac-
tice are associated with changes in the characteristics and 
patterns of respiratory events found in more recent closed 
claims. Therefore, this study sought to analyze character-
istics and patterns associated with respiratory events that 
occurred between 2003 and 2012 and to compare these 
findings with the AANAF’s previous publication.1

Materials and Methods
A retrospective, exploratory research design was used 
to analyze salient characteristics and patterns associ-
ated with closed claims involving Certified Registered 
Nurse Anesthetists (CRNAs) in which a respiratory event 
caused the adverse outcome. The sample of respira-
tory event claims was obtained from the AANAF Closed 

Claim dataset, and events in the claims occurred between 
2003 and 2012. Previous authors have described the 
research methods used to populate the current AANAF 
Closed Claim database, including for example, the data 
source, data collection process, and research instru-
ment.10 Authors of this research publication also partici-
pate as compilers of the AANAF Closed Claim database 
and are considered CRNA content experts. 

We queried the AANAF Closed Claim database and 
identified 102 claims judged to have involved a respira-
tory event. We reviewed these claims again to ensure 
that the cause of the adverse outcome was precipitated 
by an event involving the upper and/or lower respiratory 
system and met inclusion criteria. All age groups and 
all levels of severity-of-injury outcomes were included. 
Claims were excluded if they were found to have (1) an 
intrathoracic vascular cause such as pulmonary embo-
lism, (2) insufficient data to determine the precipitating 
cause, (3) a respiratory pathology secondary to a nonres-
piratory precipitating event, or (4) a purely dental nature. 

As a result of the secondary review, 18 claims were 
excluded, resulting in a final dataset of 84 respiratory 
claims. Rationale for exclusion included insufficient in-
formation for 5 claims; cardiac cause for 6 claims; drug 
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error cause for 2 claims; duplicate or triplicate files for 
2 claims; colon perforation cause for 1 claim; and fetal 
demise unrelated to a respiratory event for 1 claim. In 
addition, all claims not coded as respiratory events at 
the time of the initial review underwent a second review 
to ensure that no claims had been incorrectly excluded. 
This review was consistent with the initial review. 

Salient characteristics of these 84 claims were analyzed 
via descriptive statistics (mean, standard deviation, range, 
frequency, and percent). Groups were compared with 
respect to nominal variables by using a χ2 test of asso-
ciation. To categorize the types of events, we used terms, 
in part informed by previous closed-claims research.1 
Practice guidelines applied in the analysis matched 
American Association of Nurse Anesthetists (AANA) 
scope of practice guidelines for the period 2003 to 
2012.3 Severity of injury was assessed using the National 
Association of Insurance Commissioners’ guidelines.11

Results
Among the sample of 2003-2012 closed claims, respi-
ratory events were the most frequent cause of adverse 
outcomes and accounted for 34% of the claims (84/245). 
This finding was consistent for both pediatric (17 years 
and younger) and adult claims; however, its incidence 
was higher among pediatric claims (83% vs 30%; P < .01). 
Among pediatric claims, 8 involved children 6 years or 
younger, and the remaining 2 claims involved teenagers. 
Respiratory events also occurred more frequently among 
males compared with female claimants (48% vs 28%; P < 
.01) and were more likely to involve patients with an ASA 
physical status of 3 or 4 compared with nonrespiratory 
claims (60% vs 37%; P < .01). 

Respiratory events were more likely to result in mor-
tality or significant and permanent morbidity (Table 1) 
compared with nonrespiratory events (69% vs 50%; P < 

.01). Payouts for the CRNA were made in 55% (46/84) of 
respiratory claims, and claims judged to have an AANA 
standard-of-practice guideline violation that directly con-
tributed to the adverse outcome were more likely to result 
in a payout compared with those involving no violation 
(90% vs. 15%; P < .01). Payouts averaged $282,840 (SD 
= $290,448) and ranged from $12,500 to $990,000. The 
cost to defend against the malpractice allegation for all 
respiratory claims averaged $51,996 (SD = $52,658) and 
ranged from $525 to $227,153. There was no significant 
difference in the likelihood of a payout for respiratory 
claims vs nonrespiratory claims (55% vs. 51%; P > .05).

Among these respiratory claims, 81% were judged 
preventable, 17% not preventable, and 2% had insuf-
ficient information to make a determination. Actions 
by CRNAs were judged to have caused the adverse 
outcome in 75% of preventable claims (51/68), and other 
healthcare professionals’ actions were judged to have 
caused the adverse outcome in the remaining prevent-
able claims (17/68). Among claims judged preventable 
by the CRNA, violations to AANA standard-of-practice 
guidelines directly contributed to the adverse outcomes 
in 44 of the 51 claims (Table 2). A violation of a single 
practice standard was found to have directly caused the 
adverse outcome in 37 of these claims, and violations to 
more than 1 practice standard were identified among the 
remaining 7 claims. Other violations to standards of prac-
tice that did not directly contribute to adverse outcomes 
were excluded in this analysis. 

The type of respiratory event that precipitated the 
adverse outcome was identified for each claim. In all, 
11 categories of precipitating respiratory events were 
identified (Table 3); the most frequent 8 categories are 
described in this section. 

Hypoventilation, defined as inadequate ventilation and 
oxygenation resulting during the administration of an-

Table 1.  Severity of Injury of Adverse Outcomes Caused by a Respiratory Eventa
aSeverity of injury was assessed using guidelines established by the National Association of Insurance Commissioners.11

Code Severity of injury Interpretation No. (%)

1 Emotional injury only Fright, no physical injury 0 (0)

2 Insignificant temporary Lacerations, contusions, minor scars or rash; 1 (1.2) 
no delay in recovery

3 Minor temporary Infection, fracture set improperly, fall in hospital; recovery 1 (1.2) 
is delayed but complete

4 Major temporary Burns, surgical material left, drug side effect or brain injury; 8 (9.5) 
recovery is delayed but complete 

5 Minor permanent Loss of fingers, loss or damage to minor organs; injury is not 9 (10.7) 
disabling

6 Significant permanent Deafness, loss of limb, loss of eye, loss of 1 kidney or lung 7 (8.3)

7 Major permanent Paraplegia, blindness, loss of 2 limbs, or brain damage 3 (3.6)

8 Grave permanent Quadriplegia, severe brain damage, lifelong care, or fatal 4 (4.8) 
prognosis

9 Death Resulted in death 51 (60)
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esthesia, was the precipitating cause of 27.4% of claims 
(23/84). In every claim, regardless of the type of anesthet-
ic technique, a failure to optimally monitor the patient’s 
ventilation was identified as a sentinel, contributory 
practice pattern. In addition, reviewers identified that ex-
cessive sedation practices for monitored anesthesia care 
(MAC) and regional anesthesia also played a contribu-
tory role in 7 claims (Table 4).

Difficult airway management accounted for 15% of 
claims (13/84) and arose during 3 intraoperative periods: 
induction (69%), maintenance (8%), and emergence 
(23%). Reviewers found that inadequate airway manage-
ment plans were implemented in 46% of these claims and 
that an attempt at surgical airway occurred extremely 
late in the care, if at all. Inadequate preoperative airway 
evaluations contributed to the adverse outcomes in 15% 
of claims. Risk factors for difficult airway management 
were identified in all but 2 claims and included obesity 
(8/13), throat cancer (2/13), airway edema (1/13), neck 
hematoma (1/13), and known difficult intubation (1/13). 
Difficult airway events resulted in death (9/13), perma-
nent and significant cognitive deficit (2/13), and mild 
cognitive deficit (2/13).

Respiratory failure resulted from pulmonary patho-
physiology, including adult respiratory distress syn-
drome, pneumothorax, or pneumonia (exclusive of 
aspiration pneumonia), in 12% (10/84) of claims. Causes 
involved pneumothorax (3/10), adult respiratory distress 
syndrome (1/10), pneumonia (3/10), major abdominal 
surgery in a patient with end-stage renal disease and car-
diomyopathy (1/10), undiagnosed diaphragmatic hernia 
in a newborn (1/10), and unclear pulmonary cause in a 
newborn (1/10). None of these claims were found to be 
associated with standard-of-care guideline violations. 

Respiratory arrest, defined as inadequate ventilation 
and oxygenation resulting from respiratory depressant 
medications and occurring after anesthesia transfer of 
care, accounted for 9.5% of claims (8/84). This category 
of respiratory events is distinguished from hypoventila-
tion in that the events occurred after anesthesia provid-
ers had transferred care to home (5/8), to a nursing unit 
(2/8), or to the postanesthesia care unit (PACU; 1/8). 
Every claim was associated with the administration of 
intravenous, intramuscular, oral, or epidural opioids, 
and every claim showed deficiencies in transfer-of-care 
planning. Contributory risk factors for patients who 

Table 2.  Standard-of-Practice Violations That Directly Contributed to Adverse Outcomes (n = 44)a
aCertified Registered Nurse Anesthetist (CRNA) actions were judged to have caused the adverse event in 51 of 68 preventable claims. 
A standard-of-care violation directly contributed to the negative outcome in 86% of CRNA preventable claims (44/51).

Guidelines for nurse anesthesia scope of practice3 No. of violations

Standard I  9 
“Perform a thorough and complete preanesthesia assessment.” 

Standard II 0 
“Obtain informed consent for the planned anesthetic intervention from the patient or legal guardian.”

Standard III 14 
“Formulate a patient-specific plan for anesthesia care.”

Standard IV 15 
“Implement and adjust the anesthesia care plan based on the patient’s physiologic response.”

Standard V 15 
“Monitor the patient’s physiologic condition as appropriate for the type of anesthesia and specific patient needs.”

Standard VI 0 
“There shall be complete, accurate, and timely documentation of pertinent information on the patient’s medical 
record.” 

Standard VII 6 
“Transfer the responsibility for care of the patient to other qualified providers in a manner that assures 
continuity of care transfer and patient safety.”

Standard VIII 3 
“Adhere to appropriate safety precautions as established within the institution to minimize the risks of fire, 
explosion, electrical shock, and equipment malfunction.”

Standard IX 0 
“Precautions shall be taken to minimize the risk of infection to the patient, the CRNA, and other healthcare 
providers.”

Standard X 0 
“The CRNA shall participate in the ongoing review and evaluation of the quality and appropriateness of 
anesthesia care.”

Standard XI 0 
“The CRNA shall respect and maintain the basic rights of patients.”



204 AANA Journal  June 2018  Vol. 86, No. 3 www.aana.com/aanajournalonline

experienced respiratory arrest following discharge to 
home were preoperative long-term use of schedule II to 
IV prescription drugs (3/5) and failure to meet discharge 
criteria (2/5). For example, a patient was discharged 
home despite a low arousal score. Timing of discharge 
was within an hour following the administration of 10 
mg of morphine sulfate intramuscularly, 0.2 mg of flu-
mazenil intravenously (to reverse diazepam), and 12.5 
mg of promethazine intravenously. The patient became 
unresponsive and apneic en route home and died. The 
contributory risk factor for the 2 patients who experi-
enced respiratory arrest following discharge to a nursing 
unit was obstructive sleep apnea. 

Airway injury accounted for 8.3% of claims (7/84) 
and involved vocal cord injuries (3/7), pharyngeal tears 
(3/7), and odynophagia (1/7). Every vocal cord injury 
and pharyngeal tear was associated with endotracheal 
intubation using direct or video laryngoscopy. The claim 
for odynophagia resulted from the migration of an un-
dersized nasal airway into the posterior pharynx, which 
went undiagnosed for nearly 48 hours postoperatively. 

Airway obstruction accounted for 8.3% of claims 
(7/84) and presented during emergence (43%), recovery 
room care (43%), and postoperative care on the surgi-
cal unit (14%). Types of airway obstruction were airway 

edema or hematoma (3/7), laryngospasm with negative 
pressure pulmonary edema (2/7), laryngospasm without 
negative pressure pulmonary edema (1/7), and tracheal 
aspiration of adenoid tissue following extubation of a 
pediatric patient who had undergone tonsillectomy and 
adenoidectomy (1/7). 

Aspiration also accounted for 8.3% (7/84) of claims 
and presented during induction (57%), maintenance 
(29%), and emergence (14%). Patient risk factors in-
cluded small-bowel obstruction (4/7), full stomach in a 
pediatric patient presenting for emergent appendectomy 
(1/7), dentures (1/7), and morbid obesity (1/7). 

Esophageal intubation accounted for 5% of the re-
spiratory claims (4/84). Among these claims, practi-
tioners misdiagnosed accurate ETCO2 data as monitor 
malfunction (2/4) and as low cardiac output (1/4). The 
remaining claim involved endotracheal tube malposition 
during transport in a pediatric patient who was not being 
continuously monitored with ETCO2 or with a precordial 
stethoscope.

Discussion
In this closed-claims analysis, respiratory events were the 
most frequent cause of adverse outcomes (34%), resulted 
in mortality or significant and permanent morbidity 

Table 3.  Types of Respiratory Events (n = 84)
aDefinitions for respiratory categories that were uniquely adapted for this research are provided. Common-use definitions were applied 
for the remaining categories.
bDoes not total to 100% because of rounding.

Respiratory event Definitiona Percentb

Hypoventilation (n = 23)  Inadequate ventilation and oxygenation resulting during  27.4 
the administration of anesthetic medications, which progresses  
to hemodynamic instability. Events occur during the provision of 
anesthesia care.

Difficult airway (n = 13)  Cannot intubate/cannot ventilate or cannot intubate/cannot adequately  15.5 
ventilate scenarios. Events occur during the provision of anesthesia care.

Respiratory failure (n = 10) Inadequate ventilation and/or oxygenation scenarios resulting from  12.0 
pulmonary pathophysiology such as pneumonia or pneumothorax  
(exclusive of aspiration pneumonia). Events occur during the provision 
of anesthesia care or following the transfer of care.

Respiratory arrest (n = 8)  Inadequate ventilation and oxygenation resulting from the provision  9.5 
of respiratory depressant medications, which progresses to hemodynamic 
instability. Events occur following anesthesia transfer of care and are  
associated with postoperative anesthesia care coordination.

Airway injury (n = 7) Injury to the upper or lower respiratory tract that occurs as a consequence 8.3 
of the anesthesia provider’s airway management. Dental injuries are excluded.

Airway obstruction (n = 7) Inability to maintain or establish airway patency in the presence of  8.3 
mechanical occlusions such as anatomical abnormalities, hematoma,  
tissue, laryngeal edema, forceful glottic closure with or without negative 
pressure pulmonary edema, or foreign bodies.

Aspiration (n = 7) 8.3

Esophageal intubation (n = 4) 4.8

Airway fire (n = 3) 3.6

Esophageal perforation (n = 1) 1.2

Phrenic nerve paralysis (n = 1) 1.2
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(69%), and were largely preventable (81%). These find-
ings are similar to the analysis of claims that occurred 
between 1987 and 1996, which found that respiratory 
events caused 38% of adverse outcomes, resulted in sig-
nificant and permanent morbidity or mortality in 78% 
of claims, and were largely preventable.1 Closed-claims 
findings from the American Society of Anesthesiologists 
(ASA) show a decline in the proportion of respiratory 
events from 56% in the 1970s to 17% for the period 
between 1990 and 2007.12 However, the ASA’s database 
of closed claims is considerably larger (approximately 
9,000 vs 500), and the small convenience sample of 
AANAF claims increases the potential for sample bias. 
Diverging trends between the AANAF and ASA closed-
claims findings likely reflect changes in practice pat-
terns between nurse anesthetists and anesthesiologists. 
For example, higher numbers of anesthesiologists are 
engaged in interventional pain management,13 and in 
some practice settings, CRNAs are restricted from ad-
ministering regional blocks.14,15 Therefore, in the ASA 
database, respiratory event claims may be diluted by a 
higher incidence of regional-block-related claims (20%), 
as they are now the leading cause of adverse outcomes in 
that database. Respiratory events are the second leading 
cause (17%).12 Finally, the proportion of respiratory 
events among pediatric patients also declined in the ASA 

database from 51% (1970s) to 23% (1990s).16 For the 
AANAF database, there are too few pediatric claims to 
substantiate a reliable comment on salient patterns. 

Claims analyzed for this study show a striking dif-
ference in patterns of injury and contributory variables 
compared with previous claims (1987-1996). Among 
current claims, hypoventilation leading to cardiac arrest 
accounted for 37% of the respiratory claims, whereas 
in the previous dataset it accounted for only 10% of 
respiratory claims. In every claim in the current dataset 
(23/23), failure to optimally monitor ventilation was 
identified as a contributory practice pattern. Also noted 
was that supplemental oxygen was a component of an-
esthesia management in every claim, and that sedation 
practices were excessive in 44% of claims involving 
MAC or regional anesthetic techniques (7/16). Often the 
heralding sequence of events reported in these claims 
was either a rapid deterioration in oxygen saturation 
with corresponding bradycardia and pulseless electrical 
activity, or a gradual decline in oxygen saturation treated 
with increasing oxygen concentration, in lieu of assisted 
ventilation or drug reversal. Excessive sedation practices 
and suboptimal monitoring of ventilation has also been 
reported in the ASA closed-claims research.17

Delayed recognition of the downward spiral of events 
is a risk factor described in the failure-to-rescue litera-

Table 4.  Practice Patterns Associated With Adverse Outcomes for “Hypoventilation” Claims
Abbreviations: CRNA, Certified Registered Nurse Anesthetist; ETCO2, end-tidal carbon dioxide; ICU, intensive care unit; LMA, laryngeal 
mask airway; LOC, level of consciousness; MAC, monitored anesthesia care; PACU, postanesthesia care unit; PEA, pulseless electrical 
activity.
aExamples have been slightly modified to protect involved parties while still preserving the integrity of the event.

Practice pattern Examplea

Failure to continuously monitor the 
patient’s quality of ventilation during 
otherwise appropriate management  
(n = 8)

Failure to continuously monitor the 
patient’s quality of ventilation, and failure 
to exercise reasonable caution in the 
administration of intravenous sedation  
(n = 7)

Failure to continuously monitor the 
patient’s quality of ventilation and failure 
to believe heralding changes in pulse 
oximetry and heart rate (n = 2)

Failure to appropriately assess readiness 
for extubation (n = 2)

Failure to continuously monitor 
the patient’s quality of ventilation 
intraoperatively, and failure to 
acknowledge and diagnose the etiology 
of the new-onset altered LOC (multiple 
fentanyl patches) during the preoperative 
evaluation.

A 5-year-old undergoing dental reconstruction experiences unrecognized hypoventilation 
following extubation of unclear cause. Bradycardia and PEA are the heralding signs of 
hypoxemia. Resuscitation efforts are unsuccessful, and the child dies.

A 68-year-old woman undergoing cataract extraction under MAC is given excessive 
doses of sedative medications consistent with induction doses. Hypoventilation 
develops that is heralded by declining oxygen saturation. The patient is difficult to mask 
ventilate, and cannot be intubated on the first try. Ventilation is ultimately established 
via LMA, but not before the development of PEA. The patient is admitted to the ICU and 
sustains minor injuries.

A 54-year-old man undergoing vitrectomy under MAC experiences hypoventilation from 
excessive sedation that is heralded by declining oxygen saturation. The saturation value 
is disbelieved by the CRNA, and another provider must inform the CRNA that the patient 
is apneic. PEA ensues. The patient outcome is death.

An obese, asthmatic man undergoing inguinal hernia repair is extubated with an ETCO2 
of 82 mm Hg and is transported to the PACU, where he is found to have inadequate 
ventilation. Airway rescue is unsuccessful, and the patient dies in the PACU. 

A 46-year-old chronic pain patient undergoing implantation of a spinal nerve stimulator 
under MAC presents for surgery and is noted by the preoperative nursing staff to have a 
new-onset altered  LOC.  The patient is cleared for surgery and sedation is administered 
intraoperatively at the start of the procedure. The patient experiences a progressive 
decline in oxygen saturation that is treated with increasing oxygen flow to the nasal 
cannula. PEA ensues and the patient is resuscitated. The outcome is persistent 
moderate cognitive deficit.



206 AANA Journal  June 2018  Vol. 86, No. 3 www.aana.com/aanajournalonline

ture.18-20 The delayed recognition of inadequate ventila-
tion that is found in these claims may reflect regression 
in practitioners’ attention to ventilation patterns, because 
of inappropriate reliance on pulse oximetry as a proxy 
for ventilation. When pulse oximetry and standard 
threshold alarms of 90% are used as the warning sign for 
hypoventilation, patient rescue is delayed because oxygen 
reserves in the patient’s functional residual capacity are 
exhausted at the time of the heralding event. In addition, 
coexisting hypercarbia promotes release of oxygen from 
the hemoglobin molecule and accelerates desaturation.21 
This sequence creates a scenario of reduced capacity to 
rescue patients, especially those with morbid obesity, 
sleep apnea, and/or difficult airway.22 

A Cochrane systematic review found evidence “that 
pulse oximetry reduces the incidence of hypoxemia but 
does not improve overall patient outcomes and does not 
reduce morbidity and mortality.”23(p16) This result may 
in part be explained by the finding that pulse oximetry 
is most reliable in detecting hypoventilation in patients 
breathing room air,24 a scenario rarely applicable to anes-
thesia practice. Some evidence exists to show that when 
physicians and nurses are trained in the identification of 
hypoventilation capnography patterns, there is a reduc-
tion in the incidence of desaturation in adults and chil-
dren undergoing sedation.25-29 In 2013, AANA practice 
standards were updated to require ETCO2 monitoring in 
patients receiving moderate to deep sedation.4 

Notable differences in the types of respiratory events 
were a decline in the incidence of esophageal intuba-
tion (5% vs 14% in the 2001 article), aspiration (8.3% 
vs 16%), and premature extubation (2.4% vs 21%). The 
reduction in esophageal intubation most likely reflects 
the widespread adoption of and confidence in the diag-
nostic reliability of ETCO2 to confirm endotracheal tube 
placement, which became an AANA practice guideline on 
October 1, 1992.2 Highlights from these claims show that 
CRNAs are encouraged to rule out esophageal intuba-
tion in cardiac arrest scenarios by using complementary 
methods of assessment, such as fiberoptic bronchoscopy, 
to confirm the correct differential diagnosis. Additionally, 
CRNAs are cautioned to monitor intubated pediatric pa-
tients during transport with continuous ETCO2 monitor-
ing or a precordial stethoscope, to immediately detect a 
change in endotracheal tube position. Finally, CRNAs 
must be aware of how their cognitive biases may influ-
ence the likelihood that they will misdiagnose esophageal 
intubation as an equipment malfunction.

• Strengths and Limitations. Strengths and limita-
tions of closed claims research are well documented in 
the numerous publications of AANAF and ASA closed-
claims research.10,12 A major limitation of this study is 
its potential for sample bias because it represents claims 
from a single insurance provider. A second limitation is 
its inability to assess the absolute risk of adverse out-

comes because of the lack of information about the total 
number of anesthetics from which these claims arose. 
The greatest strength of this research is in its capacity to 
reduce adverse outcomes for future patients, families, and 
CRNAs alike—through the sharing of these events—so 
that we may learn from them. 

Take-Home Points and Practice Implications
Hypoventilation

Take-Home Points
A leading cause of adverse outcomes was failure to di-
agnose hypoventilation within a timeframe that enabled 
successful patient rescue. Delayed detection and rescue 
were associated with inappropriate reliance on pulse ox-
imetry as a measure of ventilation, in patients receiving 
oxygen therapy. Excessive sedation (relative and abso-
lute) was found in every hypoventilation claim involving 
MAC and regional anesthetic techniques. Obesity, sleep 
apnea, and difficult airway management compromised 
rescue attempts in most claims. 

Practice Implications
•  ETCO2 monitoring is an AANA practice standard

guideline that has potential to improve patient
safety. However, it is important to note that insuf-
ficient evidence exists to show that ETCO2 moni-
toring improves patient outcomes. To be effective,
CRNAs must continuously monitor and accurately
diagnose ETCO2 waveform trends and must reduce
sedation when obstructive patterns occur.

•  It is easier to stay out of trouble than to get out of
trouble. CRNAs are advised to implement strategies
that optimize patient comfort while simultaneously re-
ducing the administration of respiratory depressants.

•  Oxygen saturation monitoring is not a reliable
monitor of ventilation in patients who are receiv-
ing supplemental oxygen therapy. Administration of
supplemental oxygen to patients who present with
normal baseline oxygen saturations should be limited,
to promote earlier detection of hypoventilation.

•  Historically, the gold standard for CRNA monitoring
of ventilation in sedated patients was the continuous
use of a pretracheal or suprasternal stethoscope. This
practice pattern is in decline presumably because of
the adoption of pulse oximetry. In other words, the
progression in oxygen monitoring has led to a cor-
responding regression in ventilation monitoring for
sedated patients. Tracheal/suprasternal stethoscope
monitoring provides real-time information about
airway patency, respiratory rate and depth, and
changes in level of consciousness. CRNAs are encour-
aged to resurrect this lost art of monitoring patients.

•  Patients with obesity, sleep apnea, and difficult
airway management who are undergoing MAC or
regional techniques with sedation are at heightened
risk of failure to rescue. CRNAs must implement a
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unique anesthesia care plan that mitigates risk for 
these patients.

Difficult Airway Management
Take-Home Points
Difficult airway represented 15% of the respiratory 
events. Events occurred most commonly during induc-
tion but also arose during maintenance and emergence. 
Failure to implement commonly accepted difficult-air-
way-algorithm recommendations frequently contributed 
to adverse outcomes. Patient contributory risk factors 
included obesity, throat cancer, airway edema, neck he-
matoma, and known difficult intubation.

Practice Implications
•  Competency in the management of the difficult

airway is an essential scope-of-practice skill that all
CRNAs must acquire and maintain.

•  A preoperative airway examination and patient-
specific difficult airway plan should be part of the
routine care that is anticipated for every patient.

•  Emergency invasive airway access should be consid-
ered at the first sign of failure to adequately ventilate.9

Respiratory Arrest
Take-Home Points
Respiratory arrest events occurred following anesthesia 
transfer of care to home, a nursing unit, or the PACU. 
In every claim, respiratory arrest was associated with the 
administration of intravenous, oral, or epidural opioids. 
When anesthesia providers planned transfer of care, they 
failed to consider that inadequate monitoring could en-
danger patients who have (1) long-term use of schedule II 
to IV prescription medications, (2) sleep apnea in combi-
nation with postoperative opioid administration, and (3) 
discharge-to-home orders for patients not meeting facility 
guidelines for discharge. 

Practice Implications
•  CRNAs must have a heightened awareness of the

enhanced risk of respiratory depression in patients
with sleep apnea and use of prescription medica-
tions.

•  CRNAs must advocate for the at-risk patient and
collaborate with members of the healthcare team to
promote postoperative care planning that mitigates
the risk of adverse events.

•  Use of new techniques such as enhanced recovery
or opioid-sparing anesthesia optimizes the patient’s
successful recovery.

Conclusion
Closed-claims research has the potential to reduce 
adverse outcomes for future patients, families and CRNAs 
alike—through the sharing of these events—so that 
we may learn from them. The respiratory events found 
in these claims resulted in grave consequences for the 

patients and their family, and were largely preventable. 
All CRNAs are strongly encouraged to consider the find-
ings of this research in relation to their own patterns of 
practice and to engage in discussions with colleagues and 
student registered nurse anesthetists about the practice 
patterns that will mitigate risk and ultimately promote a 
safer patient care environment. 
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