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Abstract: Care for patients undergoing ambulatory procedures is a broad and expanding area
of anesthetic and surgical practice. There were over 35 million ambulatory surgical procedures
performed in the US in 2006. Ambulatory procedures are diverse in both type and setting, as they
span the range from biopsies performed under local anesthesia to intra-abdominal laparoscopic
procedures, and are performed in offices, freestanding ambulatory surgery centers, and ambu-
latory units of hospitals. The information on adverse events from these varied settings comes
largely from retrospective reviews of sources, such as quality-assurance databases and closed
malpractice claims. Very few if any ambulatory procedures are emergent, and in comparison
to the inpatient population, ambulatory surgical patients are generally healthier. They are still
however subject to most of the same types of adverse events as patients undergoing inpatient
surgery, albeit at a lower frequency. The only adverse events that could be considered to be
unique to ambulatory surgery are those that arise out of the circumstance of discharging a post-
operative patient to an environment lacking skilled nursing care. There is limited information
on these types of discharge-related adverse events, but the data that are available are reviewed
in an attempt to assist the practitioner in patient selection and discharge decision making.
Among ambulatory surgical patients, particularly those undergoing screening or cosmetic
procedures, expectations from all parties involved are high, and a definition of adverse events
can be expanded to include any occurrence that interrupts the rapid throughput of patients or
interferes with early discharge and optimal patient satisfaction. This review covers all types of
adverse events, but focuses on the more severe adverse events that are associated with morbidity
requiring unplanned admission to hospital and mortality.
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Unplanned admissions after ambulatory surgery
The cost savings and scheduling advantages of ambulatory surgery are to a large extent
lost when patients require unplanned admission to hospital. This makes unplanned
admissions a well-studied, theoretically sound starting point for the exploration of
adverse events in ambulatory surgery. Unplanned admissions do however result
from factors other than adverse events, eg, surgery ending late in the day or lack of a
home caregiver, and for that reason any individual instance of hospital transfer while
maintaining its status as an adverse economic and administrative event can only be
considered a potential marker of an adverse health event.

A recent study from Canada used a case-control method to examine the patient and
procedural factors associated with unplanned hospital admissions.! From an ambula-
tory surgery database of over 20,000 encounters, 200 randomly selected patients who
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were admitted after ambulatory surgery were compared with
200 randomly selected patients who did not require admission.
This study did not examine which specific adverse events led
to admission, beyond noting that surgical factors accounted for
40% of admissions, anesthetic factors for 20%, and medical
factors for 19%. Social factors and miscellaneous other factors
accounted for the remaining admissions. Factors identified
as being associated with admission through logistic regres-
sion analysis were length of surgery of 1-3 hours (odds ratio
[OR] 16.70), length of surgery more than 3 hours (OR 4.26),
American Society of Anesthesiologists (ASA) class 3
(OR 4.60), ASA class 4 (OR 6.51), advanced age (=80 years)
(OR 5.41), and body mass index (BMI) of 30-35 (OR 2.81).
Some of these factors are of questionable clinical relevance
for patient selection or other anesthetic decision making, and
may reflect some of the limits of this type of analysis, eg, BMI
of 30-35 was associated with admission, but higher BMI was
not, and cases of intermediate duration had a higher OR for
admission than longer cases.

Another Canadian prospective study reported a hospital-
admission rate after ambulatory surgery of 1.4% from a study
population of 15,172 patients.? The indications for admission
were classified as surgical in 38% of cases, anesthetic in
25%, social in 20%, and medical in 17%. More specifically,
the three most common types of adverse events that led to
the admissions were poorly controlled nausea and vomiting,
poorly controlled pain, and procedure-related bleeding requir-
ing treatment or observation. As a combined group of adverse
outcomes, major cardiopulmonary events (dysrhythmias,
myocardial infarction, heart failure, and angina) accounted
for 5% of admissions and occurred at a frequency of approxi-
mately one in every 1,400 procedures.

Patient factors and risk of adverse

events in ambulatory surgery

Three trends in demographics and disease prevalence deserve
special attention in an exploration of risk factors for adverse
events in ambulatory surgery: the increasing proportion of
patients of extreme old age, the increasing prevalence of
morbid obesity, and recognition of the increasing occur-
rence of obstructive sleep apnea (OSA) in the general patient
population.

Obesity and obstructive sleep apnea

Obesity and OSA present a set of independent but frequently
overlapping challenges in surgical care. The increasing
prevalence of obesity and increasing recognition of OSA
have triggered concerns among clinicians regarding the

appropriateness of the ambulatory surgical setting for patients
with one or both of these conditions.

The largest and most recent study of risk factors in ambu-
latory surgical procedures utilized the American College of
Surgeons’ National Surgical Quality Improvement Program
(NSQIP) database for the years 2005-2010, analyzing out-
comes in over 240,000 patients.’ In addition to mortality
within 72 hours of surgery, the outcomes included 19 other
clinically significant perioperative events and diagnoses, such
as pulmonary embolism, cardiac arrest, unplanned intuba-
tion, stroke, and surgical site infection. Thirty-eight percent
of the patients in the database had a BMI >30. Among the
92,008 patients with elevated BMI, 112 (0.12%) experienced
an adverse outcome. After multivariate analysis, the patients
with BMI >30 had an OR of 1.58 for an adverse outcome
relative to the patient group with normal BMI, making obesity
a statistically significant indicator of adverse outcomes, but
not strikingly predictive of their occurrence.

The finding of an increased association between obesity
and significant adverse events was not repeated in a retro-
spective review of outcomes in 2,370 patients undergoing
outpatient surgery for laparoscopic placement of adjustable
gastric bands for the treatment of obesity.* Thirty-one percent
of patients also met the criteria for or were considered to be
at high risk for OSA. Although transient oxygen desaturation
below 93% was common immediately postoperatively, there
were no other associated adverse respiratory events. Given
that 88% of the members polled for an ASA expert panel
felt that upper abdominal laparoscopic surgery could not
be performed safely on an outpatient basis in patients with
OSA,’ it seems remarkable that the rate of unanticipated
admission to hospital was lower than in most other reviews of
ambulatory surgery, with only one patient requiring hospital
transfer due to nausea that was probably related to swelling
around the gastric band. This may have been in large part
due to adherence to an aggressive postoperative nausea and
vomiting prophylaxis regimen and the use of multimodal
analgesia.

With regard to specific analyses of OSA, in a case-control
study of elective but not exclusively ambulatory surgical pro-
cedures, Liao et al reported that the incidence of postoperative
complications in OSA patients was statistically significantly
greater: 44% in the OSA group versus 28% in the non-OSA
group.® The most commonly observed between-group dif-
ference was in the incidence of oxygen desaturation to less
than 90%, which occurred in 17% of patients with OSA and
8% without the diagnosis. These results were similar to those
of Stierer et al, who studied a cohort of over 2,000 ambulatory
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surgery patients, 4.4% of whom had a self-reported diagnosis
of OSA; another 4.8% were not formally diagnosed as having
OSA, but were found to be at high risk of OSA based on a
survey and prediction model.” In the ambulatory setting there
was a slight increase in frequency of perioperative events
requiring additional anesthetic management in patients with
a diagnosis of or higher propensity to OSA. These events
were however limited to slightly lower oxygen saturation
in the postanesthesia care unit and an increased frequency
of difficult intubation, but there was no association with
adverse events that required unplanned admission. Even a
study like this of a relatively large number of ambulatory
surgical patients should be considered underpowered to look
at specific risk factors for adverse events, as there were only
eleven patients who required unplanned hospital admission.
The indications for the majority of the admissions were for
concerns not directly related to anesthetic care; specifically,
these included the need for continuous bladder irrigation,
surgery more extensive than planned, observation of a flap,
and postoperative bleeding. Other factors leading to admis-
sion could be considered potentially modifiable by anesthetic
management, eg, poorly controlled pain, dizziness, and chest
pain, but were not obviously related to airway or pulmonary
problems.

Bryson et al authored an historical cohort review that
included 674 patients with OSA, and reported no difference
between the rate of unplanned admission between patients
with OSA and those without.® Additionally, the severity of
OSA as measured by polysomnography was not shown to
correlate with the rate of admission either. Notably in this
study, by the protocol of the participating institutions, selec-
tion for day surgery was limited to those patients with OSA
who were treated with a positive airway-pressure device and
were perceived as committed to continuing its use following
surgery.

An earlier case-control study by Sabers et al matched
patients with polysomnographically confirmed OSA with
controls without OSA by type of anesthesia, age, sex, BMI,
surgical procedure, and surgical date.” A review of the
perioperative medical records indicated that there was no
significant difference in the intraoperative management of
OSA and control patients, with the exception of a decreased
frequency of use of the laryngeal mask airway in the OSA
patients. There was no statistically significant difference in
the rate of unplanned hospital admissions (24% versus 19%)
between OSA and non-OSA patients. In contrast to Bryson
et al’s study, only 62% of the OSA patients in this study were
receiving positive airway-pressure treatment preoperatively.

The most common reason for hospital admission in Sabers
et al’s study was “surgical indication”, for 48% of the admis-
sions in the OSA patient group. Notably uncontrolled pain
was listed as a reason for admission in 41% of the OSA
patients and in only 21% of the controls, which on first
analysis might suggest a relative reluctance on the behalf of
practitioners to administer higher doses of opioids to patients
with OSA in an attempt to avoid events related to respira-
tory depression. Data on weight-based or absolute dosing
for perioperative opioid administration was not available
for analysis, but the proportions of patients in both groups
receiving specific types of opioid analgesics were reported as
being similar. Contrary to what might have been expected in
patients with OSA, “episodic arterial oxygen desaturation”,
even after being classified together with bronchospasm in a
category of “other respiratory indications”, accounted for
only four of 46 admissions.

The growing number of older adults will likely increase
the proportion of patients with extreme advanced age pre-
senting for ambulatory surgery. This presumption is based
on projections of a two- to threefold increase in the elderly
population between 2009 and 2030." Defining the specific
risks of ambulatory surgical care in the elderly is a chal-
lenging task, and the impact of advanced age independent
of other factors on the occurrence of adverse outcomes is
not entirely clear.!! Many authors have identified advanced
age and ASA physical status as limiting factors for outpa-
tient surgery. A large outcome study performed by Chung
et al'? reported that 27% of 17,638 day-surgery patients were
65 years or older and that the risk of intraoperative adverse
cardiovascular events, eg, fluctuation in blood pressure and
arrhythmias, increased linearly with age and with the preva-
lence of associated cardiac conditions. Fleisher et al gener-
ated an index for predicting death and hospital admission
based on the analysis of over 40,000 ambulatory surgeries. '
Their research indicated that patients with a combination of
any four of seven factors — patient age greater than 85 years,
peripheral vascular disease, operating room time greater than
1 hour, malignancy, positive human immunodeficiency virus
status, heart disease, and a requirement for general anesthe-
sia — should have surgery in a facility with the capacity for
the provision of inpatient care. In contrast, a retrospective
review of 1,647 patients older than 70 years undergoing day-
case surgery reported a negligible difference in postoperative
complication rates compared to the overall population of
patients, despite the fact that 12.5% of patients were classi-
fied as ASA 3." The large NSQIP database study mentioned
earlier in this review contained a univariate analysis that
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generated increased ORs for adverse events for patients aged
71-80 (OR 2.3) and >81 (OR 4.1) years.> However, in the
multivariate analysis of the data, advanced age no longer
remained a statistically significant independent risk factor.

In light of these findings, it appears that neither older
age nor the existence of stable coexisting disease indepen-
dently increases the incidence of perioperative complica-
tions in the ambulatory outpatient, but in combination with
other factors advanced age appears to become a marker for
increased risk.

The pediatric ambulatory patient

Currently, the vast majority (up to 70%) of pediatric surgery in
the US is performed on an ambulatory basis.'> Complications
in healthy children are uncommon, and less than 1% of
children need to be admitted overnight after a planned
day-case procedure.'® Risk factors associated with serious
perioperative adverse events include younger age, coexisting
disease, and type of surgery. Respiratory complications are
prevalent in preterm infants, children with upper respiratory
tract infection (URI), and those diagnosed with OSA."7

In preterm infants, apneic spells longer than 15-20 seconds
can be observed, and are often associated with desaturation
and bradycardia. Such apneic episodes increase in fre-
quency during stressful situations, which would of course
include the postsurgical state. This problem was extensively
analyzed through studies conducted in former preterm
infants following inguinal hernia repair. Cote et al reported
a 25% incidence of apnea strikingly linked to both gesta-
tional and postconceptional (PCA) age, with an incidence
of less than 5% with PCA greater than 60 weeks.'® Based
on a recent literature review, the former otherwise healthy
preterm infants with a PCA above 60 weeks can meet stan-
dard discharge criteria."” However, in infants with a PCA
less than 44-46 weeks, the authors recommended hospital
admission and close monitoring for at least 12 hours for
apnea, bradycardia, and hypoxia.

The decision to proceed with an elective ambulatory
surgical procedure in a child with URI has always been a
controversial issue. In the not-too-distant past, the majority
of these cases would have been cancelled automatically and
surgery postponed for at least 4—6 weeks after resolution of
symptoms.* Today, this practice is neither considered practi-
cal nor supported by evidence in the literature. Considering
the fact that URIs are very frequent in children less than
S years old, reaching on average six to eight episodes per year
with active symptoms lasting for about 1 week, followed by
post-URI airway hyperreactivity for up to 6 weeks, it would

be very difficult if not impossible to find a URI-free period
for elective surgery.?! Moreover, unwarranted deferrals may
cause substantial financial and emotional consequences for
the child and the family, as well as for the facility and surgical
team. Although several cohort-based studies have shown a
correlation between URI symptoms and perioperative respi-
ratory adverse events, the complications listed were usually
mild and easily managed by a competent pediatric team with
no long-term sequelae.?> Furthermore, the listed adverse
events (oxygen desaturation up to 92%—95%, laryngospasm,
persistent cough, bronchospasm, and airway obstruction)
were qualitatively similar to those in pediatric patients who
were free of URI symptoms.** 2 In a recent large prospective
risk-assessment study, URI was associated with an increased
risk for perioperative respiratory adverse events only when
symptoms were active or when the URI had occurred in the
2 weeks before the procedure.?® In concordance with other
studies, the authors identified several independent risk factors
for adverse respiratory events, which included anesthesia
managed with an endotracheal tube (versus use of a laryn-
geal mask airway or face mask), history of reactive airway
disease, history of parental smoking, surgery involving
the airway, and the choice of anesthetic regimen (propofol
being better than inhalational agents). In conclusion, the
decision to postpone or proceed with elective surgery in
children with URI should be made on an individual basis by
relying on clinical aspects, provider experience, and social
context. The occurrence of adverse respiratory events may
be reduced by delaying surgery for 2 weeks after resolution
of an uncomplicated URI.

Particular vigilance and care is necessary when a child
with confirmed or strongly suspected OSA comes for elec-
tive ambulatory surgery. A review of adenotonsillectomy for
the treatment of OSA found a significantly higher incidence
of respiratory complications in patients less than 3 years of
age.”” Based on this finding, the authors of this review rec-
ommended routine overnight admission for these patients.
Considering adenotonsillectomy performed as an ambulatory
procedure in pediatric patients with OSA, studies have sug-
gested that children age 1-18 years without complicating fac-
tors, such as obesity, neuromuscular disease, or craniofacial
abnormalities, and with only mild sleep apnea (fewer than
15 obstructive events per hour) may have improvement (fewer
obstructive episodes with desaturation) in their symptoms as
early as the first night after surgery, and do not need to be
monitored intensively.®® However, children with moderate/
severe OSA and additional medical conditions like obesity
may actually deteriorate on the day of surgery. These children
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should be carefully monitored overnight, particularly when
opioids have been administered for pain control.?

Lessons learned from closed claims
analysis, mandatory reporting

systems, and case reports

The occurrence of major morbidity and mortality is fortu-
nately very rare in all types of surgical care, and even more so
in ambulatory surgery. This makes the study of these types of
adverse events challenging if not impossible in a prospective
manner. There is little standardization in the classification
of adverse events and the duration of postoperative surveil-
lance across databases. Closed claims analysis, case reports,
quality-assurance databases, and mandatory reporting sys-
tems capture these rare events, but are sometimes lacking
solid information on the at-risk or denominator population.

A study by Mathis et al utilizing the NSQIP database
deserves a closer look for the wealth of information it
contains, including denominator data.> Also of note, it was
published recently enough to reflect contemporary surgi-
cal and anesthesia practice. This review reported an early
(<72 hours postoperative) mortality rate of 0.009% (one in
11,633), a major morbidity rate of 0.1%, and an unplanned
admission rate of 1.1% among the nearly 250,000 patients
in the database. The patient and procedural factors associ-
ated independently with an increased incidence of periop-
erative morbidity and mortality were, in descending order:
chronic obstructive pulmonary disease (OR 2.39), history
of cerebrovascular accident or transient ischemic attack
(OR 2.15), BMI >30 (OR 2.02), prior percutaneous coronary
intervention/cardiac surgery (OR 1.73), prolonged opera-
tive time, ie, >75th percentile duration for that procedure
type (OR 1.66), hypertension (OR 1.66), and BMI 25-29.9
(OR 1.58). Of the multiple adverse outcomes studied in the
review, the five most common were pneumonia, unplanned
intubation, wound disruption, bleeding requiring transfusion,
and death within 72 hours postoperatively. The procedures
associated most frequently with adverse outcomes were
laparoscopic cholecystectomy, abdominal wall hernia repair,
and inguinal hernia repair.

The largest database for the analysis of closed malprac-
tice claims in anesthesiology is the ASA Closed Claims
Project, which in contrast to the NSQIP database does not
have denominator data. With the participation of major
malpractice insurance companies covering approximately
half of the anesthesiologists in the US, the investigators
at the Closed Claims Project have built a database of over
5,000 malpractice-claim cases. The factors determining

whether or not a patient will file a malpractice claim go
beyond the mere occurrence of an adverse event. The
majority of patients who experience an adverse event will
not file a claim, and occasionally a claim will be filed in
the absence of what unbiased experts would judge to be an
adverse event. These cases end up being a biased sample of
the adverse events occurring in anesthesia care, as they are
more likely to be associated with the most severe adverse
outcomes. The last analysis of claims focused specifically on
adverse events associated with ambulatory anesthesia was
published in 2000, making this report somewhat dated, as it
usually takes about 5 years for a claim to be closed, meaning
that the majority of the events leading to the claims in this
analysis occurred around or before 1995.% In this review,
Posner reported on both the types of injuries and the “damag-
ing events” that were recorded for the ambulatory surgery
claims. Under the standardized data-collection rubric of the
Closed Claims Project, a damaging event is the particular
aspect of anesthesia management that led to patient injury.
For example, the most common damaging events in the
ambulatory anesthesia claims involved management of the
respiratory system (21%), which included difficult intubation
and inadequate oxygenation or ventilation. The damaging
events are then analyzed for their role in relation to specific
injuries. The skewed nature of the severity of injuries associ-
ated with closed claims is best demonstrated by the fact that
the most common injury among the ambulatory surgery mal-
practice claims was death. The nonfatal injuries reported in
descending order of frequency were nerve injury (16%), eye
injury (10%), airway injury (8%), brain damage (7%),
pneumothorax (6%), emotional distress (5%), burns (4%),
headache (4%), and back pain (3%).

The results of a focused review of a Canadian closed
malpractice-claim database affirmed the importance of tak-
ing the problem of unescorted ambulatory surgery patients
very seriously. Chung and Assmann reported on two inci-
dents where patients who had received procedures with
local anesthesia and very minimal amounts of sedation were
discharged without escorts and were involved in significantly
injurious motor vehicle accidents when driving away from
the surgical facilities.’! In one of the claims, the anesthesiolo-
gist was found to be negligent for administering sedation in
the knowledge that the patient did not have an escort, and
in the other both the gynecologist and preoperative nurse
were found to be negligent for allowing the procedure to
be completed and the patient discharged without an escort.
These incidents appear to corroborate information indicating
that patients have a significant degree of impairment after
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receiving even short-acting general anesthetics and minimal
doses of sedating medications.

In the US on a national level, adverse events associated
with office-based surgery are not particularly amenable to
study, as the regulations regarding accreditation and report-
ing for these facilities vary greatly from state to state. In
2008, the authors of a study utilizing data from the Internet-
based quality-assurance reporting system of the American
Association for Accreditation of Ambulatory Surgical
Facilities reported that only 14 states had mandatory accredita-
tion or licensure of ambulatory surgical facilities.*> From 2001
to 2006, this reporting system accumulated mortality data on
over 1.1 million surgical procedures and recorded 23 deaths
occurring within 30 days of an outpatient procedure. Only
one of these deaths was related to an intraoperative anesthetic
complication, in a case involving propofol, midazolam, and
fentanyl sedation supervised by a surgeon without the assis-
tance of an anesthesiologist or nurse anesthetist. Thirteen of
the deaths were due to pulmonary emboli, and these were
frequently associated with abdominoplasty procedures. The
second-most common cause of death in this study was anal-
gesic medication overdose (three deaths). There was one death
that was attributed to respiratory arrest in a patient with sleep
apnea that occurred on the first postoperative night in spite of
a plan to use a pulse oximeter at home. The pulse oximeter
was apparently never used by the patient.

Starling et al studied 10 years of data generated by the
mandatory adverse event-reporting requirements of Florida
and Alabama to evaluate the safety of office-based surgery
in the two states.?® This type of database identifies deaths
and unplanned admissions, but is less useful for generating
denominator data for incidence rates. Their review indicated
that cosmetic procedures accounted for 57% of the deaths and
50% of the hospital transfers reported. Within the category of
cosmetic procedures, those performed under general anesthe-
sia accounted for 67% of the deaths and 74% of the hospital
transfers. Once again, deaths associated with abdominoplasty
appeared prominently in this database. Even in the absence
of a solid denominator for calculating incidence, the numbers
of deaths that were reported to be associated with liposuction
with or without abdominoplasty should serve as a red flag
that increases the vigilance of clinicians involved with the
care of patients undergoing these procedures.

Internet searches outside PubMed using such terms as

EEINT3

“complications”, “adverse events”, “death after discharge”,
“lawsuits”, and “ambulatory or outpatient surgery” produce
thousands of hits, only some of which might be consid-

ered informative to the practitioner interested in this area.

Individual case and news reports of adverse events associated
with ambulatory surgery are likely to focus on the unusual
and the tragic, capturing the attention of the clinician and
the public, but whether familiarity with these events can be
incorporated in any way into any systematic understanding
of the risks associated with ambulatory surgery is uncertain.
Reports from the lay media on the Internet have the advantage
of immediacy and may represent the leading edge of trends or
the tip of the iceberg, but they lack peer review, verifiability,
and standardized reporting. One of the potentially important
themes uncovered in an informal search for this review was
the occurrence of opioid-related respiratory arrests and death
shortly after discharge or in the postanesthesia care unit. This
had been reported with opioid analgesia after tonsillectomy in
a child,* tonsillectomy in a teen,* and in an adult with OSA
after knee surgery.*® Another widely reported postdischarge
death in a healthy young woman combined two risk factors:
discharge without an escort, and recovery after abdomino-
plasty with liposuction.’” Other notable aspects of this last
case were the lack of recording of the volume of tumescent
local anesthesia used and postmortem levels of local anes-
thetic consistent with local anesthetic toxicity.

The unsuitable candidate

for ambulatory surgery

Many of the studies cited in this review included patients
in ASA classes 3 and 4 and patients with risk factors that
until recently were thought to preclude ambulatory surgery.
It is important to keep in mind that in the absence of a very
detailed and explicit outline of which factors or specific
comorbidities would have excluded patients from eligibil-
ity for outpatient surgery in the participating institutions,
the analyses of adverse events are blind to the impact that
further easing any restrictions on outpatient-surgery eli-
gibility might have on the occurrence of adverse events.
The eligibility of patients with ASA physical status 3 and 4
for ambulatory surgery is predicated upon the assumption
that comorbidities are stable and optimized. Preoperative
assessment by an anesthesiologist, anesthesia perioperative
medicine clinic, or clinician familiar with the patient’s his-
tory to screen these patients and excellent communication
with the surgeon or interventionist are crucial to establishing
a plan to ensure safety.

The standard practice in many facilities has been that
patients with a history of malignant hyperthermia or with
identified susceptibility to malignant hyperthermia are often
admitted for postoperative observation. Although facilities
providing general anesthesia with volatile agents are required
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to maintain treatment capability for malignant hyperthermia
crises, the planning and resources required to treat these
patients in the event of a crisis should prompt careful consid-
eration about the optimal location for the provision of care to
these patients. After provision of a nontriggering anesthetic,
patients who are well educated, have a good understanding
of their disease process, and have ready access to medical
care may be treated as outpatients by some centers.

Although patients who have a history of sleep apnea
or who are obese with stable systemic disease appear to be
acceptable candidates for ambulatory surgery, there remains
some justifiable concern around treating these patients with
moderate and severe disease in the outpatient setting. Even
the largest studies in this area cannot generate sufficiently
predictive information on risks generated by the interaction
between more severe elevations in BMI, severe OSA, opi-
oid analgesia, and noncompliance with continuous positive
airway pressure. Clinicians must still make judgments on a
case-by-case basis.

Summary

In recent years, clinicians have pushed the boundaries in
outpatient surgery, performing increasingly complex proce-
dures in the ambulatory setting, but in spite of this outpatient
surgery remains an exceedingly safe area of surgical practice,
with unplanned hospital admissions occurring with a fre-
quency of approximately 1% and major morbidity occurring
with a frequency of approximately 0.1%. OSA appears to be
associated with the early occurrence of oxygen desaturation
and the requirement for airway interventions, but not with
an increase in the frequency of unplanned admission nor a
statistically significant association with more severe forms of
postoperative morbidity. Obesity is associated with increased
frequency of postoperative events, but this has not precluded
the safe performance of even laparoscopic bariatric proce-
dures on an ambulatory basis. Broadly defined, older age
does not appear to be independently associated with adverse
outcomes, but comorbidities that occur more frequently in
older patients, such as chronic obstructive pulmonary disease,
coronary artery disease, peripheral vascular disease, and
hypertension, appear to be associated with increased postop-
erative morbidity. In pediatric ambulatory surgery, the two
factors that appear to demand extra vigilance are the risk for
apnea in former preterm infants and of airway morbidity in
children of all ages undergoing tonsillectomy and adenoton-
sillectomy, especially for the treatment of OSA. Isolated
case reports reaffirm the importance of maintaining a strict
policy of requiring that competent adult escorts accompany

patients postoperatively. Intra-abdominal and abdominal wall
procedures, particularly abdominoplasty, are associated with
the highest frequency of postoperative complications, but
the incidence of significant morbidity after these procedures
remains very low. Given the infrequent occurrence of adverse
events in ambulatory surgery, clinicians need to maintain
their vigilance, particularly when a number of procedural
and patient risk factors align and intersect in any particular
episode of patient care.
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