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“The only real mistake is the one from
which we learn nothing.”—John Powell

Introduction

N
o margin of error is accept-
able when human lives are
at stake. Healthcare profes-
sionals are acutely aware of
this fact. The reality, how-

ever, is that despite this awareness prac-
titioners still make mistakes.1 When
serious, these mistakes have devastating
consequences to the patients, their
loved ones, and the healthcare profes-
sional. It is a profession’s responsibility
to investigate these mistakes, learn from
them, and develop strategies to reduce
their occurrence. One mechanism to
accomplish such is to investigate data
provided in closed malpractice claims.
This method was initiated by the
National Association of Insurance Com-
missioners in the early 1980s2 and was
further advanced by the American Soci-
ety of Anesthesiologists’ (ASA’s) Com-
mittee on Professional Liability in 1985.

The AANA Foundation (AANAF)
recognizes the potential of closed
claims research to influence nurse anes-
thesia practice and patient safety posi-
tively. This benefit is maximized when
research findings are made available to
members and are used to improve nurse
anesthesia education and professional
practice standards. Recognition of the
need for nurse anesthesia–conducted
closed claim research led to the devel-
opment of the AANAF closed claim
research team. During the past 5 years,
this research team has examined more
than 200 cases of adverse anesthesia
outcomes, based on information
obtained from closed claim files at St
Paul Insurance Company. This article
will detail findings of a subset of claims

involving nurse anesthetists, in which a
respiratory system incident led to a neg-
ative patient outcome.

Materials and methods
Closed claims were provided by and
reviewed at St Paul Insurance Compa-
nies, a subsidiary of St Paul Fire and
Marine, St. Paul, Minn. All closed
claims that did not involve dental
injuries, settled between 1995 and
1997, were considered for inclusion in
the study. Closed claim files that did not
include an anesthetic record were
excluded. Records reviewed within a
closed claim’s file frequently included
medical records, the surgeon’s operative
note, recovery room records, laboratory
and radiology reports, deposition tran-
scripts or summaries, autopsy reports,
expert or peer reviews, and attorney
notes. Data collection occurred from
September 1995 to April 1998.

A research instrument was completed
for each closed claim file by 1 of the 8
Certified Registered Nurse Anesthetist
(CRNA) investigators on the AANAF
closed claim research team. All investi-
gators were involved in the development
and testing of the research instrument.3

The instrument included data involving
the events associated with the surgical
procedure and the intraoperative anes-
thetic technique and management. Also
included were data regarding preopera-
tive assessment and postoperative man-
agement, the patient’s history, and the
anesthesia provider’s year of certification
and age. A narrative summary providing
an overview and analysis of the salient
events surrounding the claim also was
documented on the instrument.

Following the extraction of demo-
graphic and descriptive data, investiga-
tors made judgments regarding events
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reviewed in the closed claim. Judgments were made in
reference to whether CRNA vigilance contributed to
the adverse patient outcome, whether better technical
monitoring could have prevented the adverse out-
come, whether anesthesia management was appropri-
ate, and whether the CRNA could have prevented the
events alleged in the lawsuit. (Refer to Table 1 for def-
inition of terms.) In addition, the investigator deter-
mined whether the records provided sufficient under-
standing of the events. A second investigator reviewed
the completed instruments for data completeness,
accuracy, and adequate description of events involved
in the claim. Missing and unclear data identified by the
second investigator were amended when indicated.

Statistical analysis of the claims was 2-tiered. In the
first analysis, all claims were included. In the second
phase of the analysis, claims were categorized as
CRNA-related or non-CRNA related (Table 1). Each
category was then analyzed separately. Data were main-
tained using SPSS for Windows, Version 7 (SPSS, Inc.
Chicago, Ill). The chi-square test of association was
used to compare groups with respect to nominal vari-
ables. The nonparametric Kruskal-Wallis and Mann-
Whitney tests were done to compare groups with
respect to variables that were not nominal but were sta-
tistically non-normal. Linear association between vari-
ables that did not meet the assumption of normality
was evaluated with the Spearman correlation coeffi-
cient. A 0.05 significance level was used for all statisti-
cal tests. Analyses concerning the appropriateness of
anesthesia care and the preventability of the claim are
based on the cases for which the reviewer could make
a judgment about appropriateness or preventability.

Results
Of the 223 closed claims reviewed, 151 (68%) were
determined to be CRNA-related, and 72 (32%) were
judged not to be CRNA-related, despite the fact that a
claim was brought against the CRNA. Thirty-eight per-
cent (58/151) of CRNA-related claims involved a respi-
ratory incident as the primary contributor to the nega-
tive patient outcome. Respiratory incidents included
airway as well as pulmonary incidents (Table 2). The
respiratory incidents involved in the CRNA-related
claims took place in 1987 through 1996 (Table 3). Forty
percent of the claims involved practice settings where
both CRNAs and anesthesiologists were available.

Patient outcomes involving respiratory incidents
were more likely to consist of death or permanent
grave injury compared with nonrespiratory incidents
(P<.01) (Table 4). Reviewers found that respiratory-
related claims were more likely to have involved inap-
propriate anesthesia management (P< .01), more

Appropriateness of care— Anesthesia care that is
reasonable, prudent, and consistent with Scope and
Standards for Nurse Anesthesia Practice in force at
the time of the incident

Closed claim—Malpractice claim filed with an
insurance company in which all action, legal or other-
wise, has ceased rendering the claim closed

CRNA-related closed claim— Claim in which a CRNA
was named in the claim and judged to possibly have
contributed to the adverse patient outcome

Non—CRNA-related closed claim— Claim in which a
CRNA was named in the claim and where the actions
of the CRNA were evaluated as not contributing to
the adverse patient outcome

Respiratory incident— An adverse outcome that was
initiated by respiratory system involvement

Vigilance— State or quality of being watchful to
detect any occurrences that may lead to harm to the
patient during an anesthetic

Table 1. Definition of terms

Categories No. %

Endobronchial/esophageal intubation 13 22

Premature extubation 12 21

Difficult tracheal intubation 10 17

Aspiration 9 16

Respiratory arrest 6 10

Other respiratory incidents 8 14

Table 2. Categories of respiratory claims (n=58)

Year No.

1987 1

1988 1

1990 2

1991 7

1992 13

1993 13

1994 9

1995 10

1996 2

Table 3. Occurrence of respiratory claims by year
(n=58)
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likely to have involved a lack of provider vigilance
(P<.01), and more likely to have been preventable by
the anesthesia provider (P< .01) compared with
non–respiratory-related claims.

Respiratory incidents occurred in a higher percent-
age of emergency cases (75% vs 34%; P<.01) and in a
higher percentage of cases involving general anesthesia
(44% vs 17%; P<.01). Reviewers judged that pulse
oximetry and end-tidal carbon dioxide (ETCO2) moni-
toring could have prevented the negative outcome in
27% (16/59) of the respiratory claims if the monitors
had been properly applied, observed, or interpreted.

•Esophageal and endobronchial intubation. Esoph-
ageal intubation and inadvertent endobronchial intu-
bation occurred in 22% (13/58) of the respiratory
claims and resulted in 10 patient deaths. In all 10
claims in which the patient died, the esophageal
(7/10) or endobronchial (3/10) tube placement went
undetected until bradycardia and cardiac arrest
ensued. Cardiac arrest occurred early in the anesthe-
sia course for patients who sustained esophageal intu-

bations and occurred much later in the cases of inad-
vertent endobronchial intubations. In 54% (7/13) of
the claims there was no documentation of breath
sounds after intubation. For the 6 claims in which
breath sounds were documented, auscultation of
breath sounds led to a correct diagnosis of right endo-
bronchial intubation in only 2 patients. In the remain-
ing 4 claims involving esophageal intubation, auscul-
tation led to an incorrect diagnosis of tracheal
intubation. Findings related to use of pulse oximetry,
use of ETCO2 monitoring, and practitioner vigilance
are provided in Table 5.

Of the 3 claims that did not result in patient death,
1 patient’s esophagus was intubated and 2 patients
sustained endobronchial intubations. In the first of
the 3 claims, an esophageal intubation was recog-
nized, and the trachea was subsequently intubated.
The patient was mechanically ventilated overnight
and discharged 3 days later neurologically intact. The
second claim involved an endobronchial intubation in
a 9-year-old undergoing an outpatient dental proce-
dure. The intubation resulted in coughing, intermit-
tent desaturation, and pneumomediastinum. This
patient was transferred to a hospital and discharged
home from the intensive care unit 1 day later without
further sequela. In a third claim, involving a 5-foot-
tall woman, the endobronchial tube placement
resulted in tachycardia, hypotension, and wheezing.
Inaccurate diagnosis of the problem as cardiac failure
resulted in treatment with bronchodilators, vasopres-
sors, and an intra-aortic balloon pump. Although the
CRNA documented decreased breath sounds on the
left, the tracheal tube was not withdrawn until a chest
radiograph confirmed endobronchial tube placement.

•Premature extubation. Premature extubation oc-
curred in 21% (12/58) of the respiratory claims. Eight
of the 12 patients died, 3 developed severe brain dam-

Severity of injury No. %

Temporary insignificant 2 3

Temporary minor 4 7

Temporary major 4 7

Permanent minor 3 5

Permanent significant 3 5

Permanent major 1 2

Permanent grave 7 12

Death 34 59

Table 4. Patient outcomes associated with respiratory
claims (n=58)

Category Pulse oximetry End-tidal CO2 Lack of vigilance*

Respiratory arrest Used 5/6 Used† 2/6 Yes 4/6
n=6 Recorded 4/6 Recorded 0/6 No 1/6

Cannot be
determined 1/6

Esophageal/endobronchial Used 12/13 Used‡ 10/13 Yes 8/13
intubation Recorded 10/13 Recorded 7/13 No 4/13
n=13 Cannot be

determined 1/13

Table 5. Types of monitoring used with respiratory incidents

* Sixty-three percent (12/19) of the claims for respiratory arrest and esophageal/endobronchial intubation were assessed as preventable had the providers been
more vigilant.
† Only 2 of the 6 respiratory arrest claims were under general anesthesia.
‡ One claim occurred in the recovery room, 2 claims occurred prior to implementation of mandatory end-tidal CO2 monitoring standards.
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age, and 1 suffered emotional anguish. Premature
extubation was defined as extubation resulting in
rapid respiratory failure necessitating reintubation.
Anesthesia care was judged to be inappropriate if the
reviewer felt sufficient information existed to cause a
reasonable and prudent CRNA to delay extubation.
The reviewers determined that inappropriate anesthe-
sia management contributed to the outcomes in all 12
claims, while lack of vigilance also contributed in only
1 of the claims. In 10 of the 12 claims, respiratory fail-
ure exclusively contributed to the negative patient out-
come, while in the remaining 2 claims, events in addi-
tion to inappropriate respiratory management also
contributed. These factors included 1 patient with an
undiagnosed pericardial tamponade and 1 patient who
developed bradycardia and hypotension as a result of
an epidural loading dose immediately prior to trans-
port to recovery. Patient factors determined by the
investigators as rationale supporting a clinical decision
to delay extubation are provided in Table 6.

•Difficult airway. Seventeen percent (10/58) of the
respiratory claims involved difficulty with intubation
or an inability to intubate or ventilate the patient. Seven
of these claims resulted in death or severe brain dam-
age. Of the 3 patients who sustained less-grave injuries,
1 suffered from sore throat and hoarseness, and 2 suf-
fered from esophageal tears requiring surgical repair.

Seven of the 10 patients had natural anatomic fea-
tures leading to airway difficulties. All 7 cases were
nonemergency. A preoperative airway assessment was
not documented in any of the nonemergency claims.
Reviewers determined that inadequate preinduction
activities (lack of airway assessment), and therefore
inappropriate anesthesia management, contributed to
the negative patient outcome in all but 1 of the 7
claims. For the claim in which anesthesia management
was judged as appropriate, the anesthesia provider tes-
tified during their deposition that an evaluation had
been performed, despite not being documented.

The remaining 3 patients had illness-related fea-
tures that compromised their airways. One patient
who had required preoperative intubation for a dental
abscess complicated with trismus and mediastinitis
developed endotracheal tube obstruction intraopera-
tively and could not be reintubated. A second patient
required emergency intubation secondary to an ana-
phylactic reaction, and a third patient required emer-
gency intubation secondary to obstructive neck
hematoma following a thyroidectomy.

•Aspiration. Sixteen percent (9/58) of the respira-
tory cases involved patient aspiration. Of the 9 aspira-
tion cases in the closed claims review, 7 patients died
from adult respiratory distress syndrome, and 2

patients fully recovered. All but 1 patient had risk fac-
tors for aspiration. Table 7 provides the patients’ risk
factors and inappropriate anesthesia management of
the aspiration claims.

Aspiration occurred in all phases of anesthesia and
in all types of anesthetic techniques. It was unclear
when the aspiration occurred in 2 patients. Three of
the aspiration cases occurred during induction, 2 dur-
ing the performance of surgery, and 2 upon emer-
gence. Patients who aspirated on induction of general
anesthesia presented for emergency cesarean section,
resection of a small bowel obstruction, or repair of a
perforated viscus. Aspiration during performance of
surgery occurred in 1 patient undergoing colonoscopy
receiving intravenous sedation and in 1 patient under
general mask anesthesia for cystoscopy. Aspiration
during emergence occurred in an obese patient under
general mask anesthesia for dilatation and curettage,
and in an unconscious 4-year-old patient with undi-
agnosed hyponatremia.

Two other patients whose primary adverse events
were cardiac arrests deserve mention because aspira-
tion contributed to their negative outcomes. Both
patients were under epidural anesthesia for cesarean
section and developed bradycardia, hypotension,

Preoperative patient risk factors
Chronic obstructive pulmonary disease

Metabolic acidosis secondary to necrotizing pancreatitis

Congestive heart failure

Intraoperative patient risk factors
Difficult intubation

Massive intraoperative fluid resuscitation

Hypothermia

Intraoperative cardiovascular dysfunction

Pulmonary edema

Major abdominal surgery

Upper abdominal incision (in a patient with preoperative

hypoxemia and metabolic acidosis)

Postoperative patient risk factors
Altered level of consciousness

Inadequate reversal of inhalation anesthetic agent

Inadequate reversal of muscle relaxant

Inadequate reversal of narcotic

Table 6. Factors identified by reviewers as reasons to
delay extubation
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seizures, and cardiac arrest. At some point during the
event, both patients aspirated and subsequently died
from complications associated with the cardiac arrest
and adult respiratory distress syndrome.

•Respiratory arrest. Respiratory arrest was the
cause of the negative outcome in 10% (6/58) of the
respiratory claims. Respiratory arrest progressed to
cardiac arrest in 4 of the 6 patients and resulted in
either severe brain injury or death. Causes of the res-
piratory arrest include undetected excessive sedation,
medication error, total sympathetic block, and inap-
propriately managed residual neuromuscular block-
ade. In 1 claim, the etiology was uncertain.

Respiratory arrest resulted from undetected exces-
sive sedation in 2 of the 4 patients who were under
local anesthesia with intravenous sedation. A third
patient suffered undetected respiratory arrest that
resulted from either a total sympathetic block or over-
sedation. One patient under general endotracheal
anesthesia received 2 doses of muscle relaxant rever-
sal and had a documented ETCO2 level of 70 mm Hg
prior to leaving the operating room. No oxygen or
ventilatory support was provided during transport.
The patient was hypoxemic, bradycardic, and

hypotensive upon arrival to the recovery room and
subsequently went into cardiac arrest.

Inadvertent administration of a small dose of
vecuronium in lieu of midazolam resulted in respira-
tory arrest in a patient under intravenous regional
anesthesia. The error went unrecognized until the
patient suffered a seizure. The patient was treated with
sodium thiopental, oxygen, and positive pressure ven-
tilation by mask. The muscle relaxant was reversed,
and the patient did not sustain permanent injury.

One patient experienced severe memory loss and
cognitive dysfunction after receiving an interscalene
block and intravenous sedation prior to general endo-
tracheal anesthesia for a shoulder arthroscopy. The
records do not provide sufficient information to deter-
mine the cause for the outcome. However, unrecog-
nized preoperative hypoxemia secondary to phrenic
nerve paralysis or undetected excessive sedation are
potential considerations.

•Other respiratory incidents. Eight patients (14%)
sustained 7 unique respiratory incidents. These claims
were: (1) alleged voice change 1 month following an
atraumatic endotracheal intubation; (2) negative pres-
sure pulmonary edema following laryngospasm; (3)
pulmonary edema associated with eclampsia; (4)
intraoperative pulmonary embolism (2 claims); (5)
bronchial bleeding in a thrombocytopenic patient
undergoing bronchoscopy; (6) meconium aspiration;
and (7) intubation with an inappropriate endotracheal
tube size (3.5 mm cuffed) in a 3-year-old drowning
victim. Anesthesia management was considered appro-
priate in 2 (25%) of these claims, inappropriate in 4
(50%), and impossible to judge in 2 (25%).

Discussion
The AANAF closed claim research’s unique focus on
nurse anesthesia practice and clinical decision making
is extremely significant for its ability to influence
future nurse anesthesia education and practice stan-
dards. These advantages outweigh the limitations
inherent to closed claims methodology, which include
reviewer bias, retrospective review, inability to deter-
mine the actual prevalence of malpractice, and non-
random sample selection.4-8

Respiratory incidents, which included both pul-
monary and airway problems, represent the most fre-
quent cause of adverse patient outcomes in the ongoing
AANAF closed claims study (38%). Death or severe
brain injury are the most frequent results of respiratory
incidents. Also evident is the extent to which patient
injuries are preventable. These findings are consistent
with those of the ASA closed claims research.9-10

Although respiratory claims represent a significant

Inappropriate
Risk factors anesthesia management

Table 7. Risk factors and anesthesia management of
aspiration claims

*NPO indicates nothing by mouth.

Pregnancy

Obesity

Hiatal hernia

Diabetes

Bowel obstruction

Chronic narcotic use

Inadequate NPO*
restrictions

Altered level of
consciousness
(secondary to
hyponatremia)

Induction protocol:

• No rapid sequence
induction

• No Sellick maneuver

• No suction on indwell-
ing nasogastric tube

• No preoperative
assessment of
laryngoscope function

• No prophylactic
medication therapy

Maintenance:

• No endotracheal
intubation of at-risk
patient

Emergence:

• Extubation of patient
with obtunded airway
reflexes
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percentage of the overall claims, evidence demon-
strates that the percentage of these claims are declin-
ing from earlier decades. Caplan11 reports that respi-
ratory-related damaging events are down from 55% in
the 1970s to 45% in the 1990s and that overall claims
for death and brain damage are down from 56% to
31% for this same time period. What is unclear is
whether or not this reflects improved safety, a simul-
taneous increase in malpractice claims for outcomes
that are less grave, or a combination. This trend is
credited to the use of pulse oximetry and capnogra-
phy. Pulse oximetry preempts a practitioner’s observa-
tion of cyanosis,12-14 and capnography reliably detects
esophageal intubation, which is at times misdiag-
nosed by auscultation.

Five of the 58 respiratory incidents in the AANAF
closed claims study involved endobronchial intuba-
tions. Practitioner prevention of endobronchial intu-
bation should involve the same attention to detail as
with esophageal intubation because if unrecognized,
endobronchial intubation can lead to hypoxemia, ten-
sion pneumothorax, cardiac arrest, and death. Preven-
tion may be better accomplished by referencing the
measurements printed on the endotracheal tube rather
than bilateral auscultation of the chest. A proven clin-
ical guide for proper endotracheal tube position is to
place the 23 cm mark at the upper incisor teeth for
men of average height (168-184 cm) and at the 21 cm
mark for women (158-174 cm). In edentulous
patients, the upper anterior gums are referenced.15

Adjustments should be made for patients whose height
falls outside these guidelines.

Detection of endobronchial intubation requires
practitioner vigilance of oximetry, capnography, and
airway pressure values along with a high degree of sus-
picion. The Australian Incident Monitoring Study16

found that 4% of the first 2,000 critical incidents
reported involved endobronchial intubations. Detec-
tion was heralded by pulse oximetry in 87% of the
cases in which it was in use. Endobrachial intubation
was detected clinically in 7% of the incidents, by
capnography in 2%, and by using airway pressures in
2%. Decreased ETCO2 values in combination with
increased peak airway pressures should alert the prac-
titioner to consider a diagnosis of endobronchial intu-
bation.17 As a result of the potential benefits these
monitors offer to anesthesia safety, American Associa-
tion of Nurse Anesthetists adopted pulse oximetry as
the standard of care in 1990 and capnography as the
standard of care in 1992.18 Despite the patient safety
benefits offered by pulse oximetry and capnography,
closed claims research poignantly demonstrates that
monitors are only as effective as the practitioner using

them. Oximetry and capnography were ineffective
(despite being used) in 28% (16/58) of the respiratory
claims because the practitioner did not properly apply,
observe, or interpret the results during the critical res-
piratory incident. Proper application includes ensur-
ing that alarm limits are appropriately set and engaged.
Since a practitioner cannot continuously observe
oximetry values, vigilance necessitates an audible
alarm or pulse tone that changes if oxygen saturation
values decline. Finally, interpretation requires a high
index of suspicion that the patient’s condition has
changed prior to assuming that the problem is inher-
ent to the monitoring equipment.

Errors in clinical judgment and failure to adhere to
standards of practice and/or recommended protocols
also were identified as patterns in practitioner behav-
ior that contributed to the negative outcomes. Errors
in clinical judgment were most evident in claims that
involved respiratory failure following premature extu-
bation. Classic extubation criteria based on parameters
such as respiratory rate, tidal volume, level of con-
sciousness, and sustained head lift should not be the
only considerations involved in the decision process.
The patient’s preoperative medical status, the surgical
procedure, and intraoperative events also must be con-
sidered for their impact on the patient’s ability to sus-
tain adequate self-ventilation and oxygenation.

Failure to follow standards of practice or recom-
mended guidelines is most evident in claims involving
difficult intubation and claims involving aspiration.
American Association of Nurse Anesthetist standards of
practice require a documented airway assessment as
part of the routine preoperative evaluation.18 Failure to
conduct this evaluation puts the patient at risk and pre-
vents the practitioner from planning the safest tech-
nique to secure the airway. The ASA practice guideline
for management of the difficult airway19 is a valuable
protocol. Nurse anesthetists should understand these
guidelines and consider them in their decision process
when confronted with a difficult intubation.

The overall incidence of aspiration during anesthe-
sia is estimated to be between 1:2,131 and 1:3,216.20,21

Both studies demonstrate mortality associated with
aspiration during anesthesia to be approximately 5%.
This suggests an overall mortality rate of 1:50,000 to
1:71,829 for aspiration during anesthesia. More recent
studies suggest the mortality (from any cause) associ-
ated with anesthesia to be 1:200,000. Prophylactic
drug therapies and anesthetic techniques currently
used to manage patients at increased risk for aspira-
tion were not the routine in the 1970s, which may
explain this downward trend.

The majority of aspiration cases in the AANAF
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closed claims study resulted in patient death, indicat-
ing a greater likelihood that a lawsuit will be filed
when the patient outcome is grave. In addition, 90%
of the patients who aspirated had preoperative risk
factors for aspiration. These findings are consistent
with Olsson et al21 who reported the presence of pre-
operative risk factors in 83% of patients. Although
insufficient evidence exists to determine the influence
of nonparticulate antacids, H2 receptor antagonists,
and proton pump inhibitors on the frequency of aspi-
ration or the associated mortality and morbidity of
aspiration,22 the prophylactic use of such medications
should be considered. Rapid sequence induction with
Sellick maneuver and intubation also should be used
in patients at risk for aspiration undergoing general
anesthesia. Guidelines regarding fasting have been
established by the ASA22 that are supported by Amer-
ican Association of Nurse Anesthetists. These guide-
lines, as well as departmental guidelines, should be
followed. Identification of patients at risk for aspira-
tion and adjustment of anesthetic management to
reduce risk should be a routine practice.

The last 20 years have seen beneficial advance-
ments involving anesthesia equipment, anesthetic
agents, invasive and noninvasive monitoring, nurse
anesthesia education, surgical techniques, and preop-
erative medical management of high-risk patients.
These advancements undoubtedly have helped reduce
the risks associated with anesthesia. However, find-
ings of this research demonstrate the critical impor-
tance of the nurse anesthetist in maintaining patient
safety. When all is said and done, the quality of our
practice, or that of any anesthesia provider, will to a
large degree be determined by our demonstration of
vigilance, attention to standards of practice, and keen
anticipation and prevention of potential problems.
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