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Ke y Points
1 An ofice-based anesthetic is deined as an anesthetic that
is performed in an outpatient venue such as an ofice or
procedure room that is not accredited as either an ambulatory
surgery center (ASC) or as a hospital.
2 Along with providing safe anesthetics across the spectrum of
healthy to medically challenged patients undergoing increasingly
complex procedures, the anesthesiologist must understand ofice
safety and policy, legal and inancial issues such as anti-trust
laws, and billing and collection issues.
3 Advantages of an ofice-based procedure include cost containment,
patient and surgeon convenience, decreased patient exposure
to nosocomial infections, and both improved patient privacy
and continuity of care.
4 It has been reported that there may, in fact, be an increased
risk of injury during an ofice-based anesthetic secondary to
the remote location of an ofice.
5 The ideal patient for an ofice-based procedure has an ASA
physical status of 1 or 2.

Mult imedia
1 Levels of Sedation
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6 The anesthesiologist should function as a zealous patient
advocate in assuring that an anesthetic is performed only in
a safe anesthetizing location, thus perioperative monitoring
must adhere to the ASA standards.
7 It is recommended that there be at least one ACLS/PALScertiied member of the health-care team present until the last
patient has left the ofice.
8 Each office must have a plan in place delineating the
responsibilities of each staff member, in the event of an
occurrence.
9 Governmental oversight of ofice-based surgery varies among
states; currently regulations exist in many states and others are
following.
10 It is in the anesthesia provider’s best interest to seek legal
counsel and create a valid business model before embarking on
a career in OBA.
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Ofice-based anesthesia (OBA) is a subset of both nonoperating
of procedures to be suitable for the performance in outpatient
room anesthesia (NORA; see Chapter 32) and ambulatory anesvenues.6,7
thesia (see Chapter 30). NORA refers to any anesthetic that takes
During the 1970s, less than 10% of all surgical and diagnostic
place outside of the traditional operating room but usually within
procedures were performed on an ambulatory basis and of these,
a fully licensed hospital. Examples of NORA locations include
virtually all were performed in hospitals. By 1987, approximately
an endoscopy suite, an invasive radiology suite, a magnetic reso25 million, or 40% of all procedures, were performed as ambulanance imaging (MRI) machine or an area in which electrocontory. In the United States, between 1984 and 1990, the number
vulsive therapy (ECT) takes place. Alternatively, an ambulatory
of ofice-based procedures increased from 400,000 to 1.2 million,
anesthetic is one in which the patient arrives to the surgical venue
and by 1994, 8.5% of all procedures were performed in ofices.8
the day of the procedure, is anesthetized, and is discharged home
In 1994, a landmark survey of the membership of the American
later that same day.
Society of Plastic Surgeons (ASPS), revealed that 55% of the
1
An ofice-based anesthetic is deined as an anesthetic that is
respondents performed the majority or all of their procedures in
performed in an outpatient venue such as an ofice or procedure
an ofice.9 In the year 2000, approximately 75% of all procedures
room that is not accredited as either an ambulatory surgery center
were performed on an outpatient basis; 17% in freestanding
(ASC) or as a hospital. In contrast to an ASC, the ofice provides
ASCs, and 14% to 25% (approximately 8 to 10 million) in phypractitioners with the space for other activities such as consultasicians’ ofices.10–12 By 2005, the American Hospital Association
tion with new patients, the performance of routine history and
reported that while 82% of all procedures were performed on an
physicals, and ofice administration. In addition, while ASCs are
ambulatory basis, 16% of all these ambulatory procedures were
often multidisciplinary, ofice-based practices are generally conperformed in private ofices.13
ined to one specialty such as urology, gastroenterology, plastic
surgery, or dentistry.1,2
Although an OBA practice may be an exciting alternative to
advantages/disadvantages
the traditional hospital-based one, it requires the anesthesiologist to expand his or her role within the health-care delivery sys2 tem. Along with providing safe anesthetics across the spectrum of 3 There are many advantages to an ofice-based procedure when
healthy to medically challenged patients undergoing increasingly
compared to a traditional hospital-based one, and the most obvicomplex procedures, the anesthesiologist must understand ofice
ous of these advantages is cost containment. Several components
safety and policy, legal and inancial issues such as antitrust laws,
make up the actual cost of a given surgical procedure. In addition
and billing and collection issues.3 These are relatively new responto the professional fees of both the proceduralist and the anesthesibilities for the anesthesiologist, who has previously worked as a
siologist (which are usually negotiated prior to an elective procemember within a hospital department either in a private or acadure), there is a facility fee charged by the hospital or ASC. This
demic setting. A further challenge to the ofice-based practitioner
fee generally covers the associated costs to the hospital/ASC, and
is that presently there is little to no training in OBA within the
includes overhead such as maintenance, equipment, and staffanesthesia residency curriculum.4
ing. It often constitutes a large component of the patient’s overall
charge. In an ofice, this amount can easily be predicted and is
often minimal when compared to that in a hospital. The reason
for this discrepancy is that while the overhead costs in a small
Brief Historical PersPective
ofice are usually quite reasonable and managed, the comparable
of oBa
costs in a large tertiary care hospital can be both enormous and
unpredictable.10,11,14
In 1994, Schultz determined the cost of an in-hospital lapaThere have been reports of ofice-based surgery and anesthesia
roscopic inguinal hernia repair to be $5,494. When the same
since the mid-nineteenth century. In 1856, John Snow docuprocedure was performed in an ofice, the price was decreased
mented his experience in providing anesthesia with chloroform
to $1,533.84. Similarly, the average cost of an in-hospital open
for 867 dental patients, and approximately 3,021 teeth were
inguinal hernia repair was found to be $2,237, while the same
extracted in private dental ofices under his care.5 Throughout
procedure performed in a private ofice cost $894.79.15 In addihistory, the family physician performed house calls and numerous
tion, Bartamian16 reported that ofice-based ocular surgery, persmall surgical procedures such as the lancing of boils and repair
formed under monitored anesthesia care (MAC), can cost 70%
of wounds were conducted within the comfort of the patient’s
less than similar procedures performed in a hospital. Some insurhome. The physician’s private medical ofice was, likewise, utiance companies now offer incentives to surgeons who utilize an
lized in the service of this type of surgical care.
ofice location as their surgical venue.17
As surgery became more invasive, the need for intensive perioperative physiologic monitoring became increasingly necessary.
Other clear advantages of ofice-based procedures include ease
The capacity to administer blood products and the development
of scheduling (often with less paperwork), patient and surgeon
of an extensive array of pharmaceutical agents began to play a role
convenience, decreased patient exposure to nosocomial infecin patient care, fostering the growth of larger health-care delivtions, and both improved patient privacy and continuity of care
ery teams to assist in patient care. Thus, over time, the inpatient
(since an ofice is usually staffed by a small consistent group of
hospital became the primary setting in which surgery would be
personnel).3,11,18,19
performed.
There are potential disadvantages to an ofice-based procedure
Over the past several decades, as a result of both surgical and
which relate to issues regarding patient safety and peer review.20
anesthetic advances, the surgical experience has again changed.
In some parts of the country, no regulations governing oficeThrough innovations such as laparoscopic techniques, surgery
based surgery and OBA exist. Therefore, there may be little to no
has become increasingly less invasive and less painful. In addioversight regarding the certiication/qualiication of either the
tion, newer anesthetics have the beneit of “fast-acting” proiles
surgeon or anesthesiologist to perform the intended procedures,
(associated with quick onsets and rapid termination of effect) and
the surgical ofice’s policy regarding peer review, performance
with fewer hemodynamic side effects, lending increasing number
improvement, documentation, general policies and procedures,
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taBle 31-1. stateS which have
RegulationS RegaRding
office-BaSed SuRgeRy and
aneStheSia
Alabama
Arizona
California
Colorado
Connecticut
District of Columbia
Florida
Illinois
Indiana
Kansas
Kentucky
Louisiana
Massachusetts

Mississippi
New Jersey
New York
North Carolina
Ohio
Oklahoma
Oregon
Pennsylvania
Virginia
South Carolina
Tennessee
Texas
Washington

and the reporting of adverse outcomes. However, the number of
such states without regulation and oversight is rapidly decreasing21
(Table 31-1).

office safety
Media reports and newspaper articles raised the earliest questions
regarding the safety of ofice-based procedures.22 These exposes
4 in the lay press may be legitimate. It has been reported that there
may, in fact, be an increased risk of injury during an ofice-based
anesthetic secondary to the remote location of an ofice.23
Data reveal that injuries and deaths occurring in ofices are
often multifactorial in causation. Reasons include over-dosages of
local anesthetics, prolonged surgery with occult blood loss, pulmonary embolism, accumulation of multiple anesthetics resulting in over-sedation, hypovolemia, hypoxemia, and the use of
reversal drugs with short half lives.24–26 Both the American Society of Anesthesiologists (ASA)and the Anesthesia Patient Safety
Foundation27,28 have emerged as leaders in the ield of OBA safety
and have advocated that the quality of care in ofice-based practice be no less than that of a hospital or ASC. Thus, it is imperative
to ensure that all safety precautions one may take for granted in a
hospital be present in the surgical ofice.
In 1990, the mortality rate from anesthesia was approximately
1/100,000. By the year 2000, the rate had decreased to 1/250,000
in hospitals and 1/400,000 in free-standing ASCs.29 Although the
interpretation of these igures is open to debate, the decrease in
mortality can be attributed, in part, to improvements in the training of the anesthesia providers, the safety proiles of the newer
anesthetics, improved perioperative monitoring capabilities and
intrinsic safety mechanisms in place within the anesthetizing
location. Since the majority of ofice-based patients are young
and healthy, one would expect that an anesthetic performed there
would be at least equally as safe as an anesthetic performed in a
hospital, if not safer. However, reports of morbidity and mortality within ofice-based practices exist (and vary dramatically).
In 1997, Morello et al. conducted a survey querying 418 accredited plastic surgeons’ ofices. They had a 57% response rate and

found that over a 5-year period, 400,675 ofice procedures were
conducted: 63.2% cosmetic and 36.8% reconstructive. Several
outcomes were reviewed including hemorrhage, hypertension,
hypotension, wound infection, need for hospital admission, and
reoperation. There was an overall complication rate of 0.24%,
and seven mortalities, which were both surgery and anesthesia
related. They included two myocardial infarctions (one following augmentation mammoplasty, the other 4 hours after rhinoplasty) one case of cerebral hypoxia during abdominoplasty, one
tension pneumothorax during breast augmentation, one cardiac
arrest during carpal tunnel surgery, one stroke 3 days following rhytidectomy and brow lift, and one unexplained death.30
These reports represent an overall mortality rate of 1 in 57,000!
A report by Hoeflin et al.,31 however, found no complications
after 23,000 plastic surgical procedures that occurred in a single
ofice under general anesthesia (GA). Similarly, Sullivan and Tattini retrospectively reviewed the results in an ofice performing
over 5,000 surgical procedures by ive independent plastic surgeons. The primary anesthetic technique during this time period
consisted of deep sedation in conjunction with local anesthesia
or regional block, and was performed by an anesthesiologist
supervising a certiied registered nurse anesthetist (CRNA). No
mortalities occurred over the 5-year period.32 Bitar et al. retrospectively studied adverse outcomes in 3,615 consecutive patients
undergoing 4,778 plastic surgery procedures in ofices between
1995 and 2000. The anesthetics were MAC with midazolam,
propofol, and an opioid, and no deaths were reported. Dyspnea
occurred in 0.05% of patients, nausea and vomiting 0.2%, and
there was a 0.05% rate of hospital admissions.33 When analyzing these outcomes, one must appreciate that, since the mortality
rate from anesthesia is so low, an extremely large cohort group
would be necessary to provide real data regarding the relative risk
of an ofice-based anesthetic. Recent data even suggest a 10-fold
increased risk of morbidity and mortality associated with an
ofice-based anesthetic when compared to one performed in a
free-standing ASC.24
Other studies also reveal a signiicant risk associated with
an ofice-based procedure. Rao et al. reported that according to
closed malpractice claims in Florida, 830 deaths and 4,000 injuries were associated with OBA between 1990 and 1999. These
claims accounted for 30% of all malpractice claims in that state.34
In a hospital operating room, the risks of an anesthetic are usually primarily related to the underlying medical condition of the
patient, whereas in an ofice they may be increased risks secondary to factors such as inadequate standards and safeguards. More
recent data from Florida have shown that ofice-based morbidity and mortality are usually the results of inadequate perioperative patient monitoring, over sedation and thromboembolitic
events.23,25,35 The challenge of acquiring accurate morbidity and
mortality data for OBA is complicated by the fact that many
ofices are not required to report adverse events. In addition,
although an anesthesiologist may not even be administering the
anesthetic in an ofice, many complications may still be reported
as anesthetic related.
Traditional credentialing procedures, such as board certiication and the granting or renewing of hospital privileges based on
competency and proof of continuing medical education, may not
be required or enforced in an ofice. Within and among ofices,
providers of anesthesia may also have varying degrees of both
education and expertise. The provider may be an anesthesiologist, a nurse anesthetist, a dental anesthetist, or a surgeon with
little or no training in anesthesia. Furthermore, safety within an
anesthetizing location also depends on the perioperative patientmonitoring capabilities. Although hospital patients are mandated
by the accrediting organizations to have deined standards of

care for monitoring in the operating rooms and postanesthesia
care units (PACUs), these may be lacking in an inadequately
prepared and nonaccredited surgical ofices.33 There have been
patients’ injuries reported during ofice-based procedures resulting from the use of obsolete and/or malfunctioning anesthesia
machines, as well as from alarms that have not been serviced and/
or are not functioning properly.4 The ASA created guidelines for
deining obsolete anesthesia machines, which prohibit the use of
any anesthesia machine that lacks essential safety features (e.g.,
oxygen ratio device, oxygen pressure failure alarm), has the presence of unacceptable features (e.g., copper kettles, or vaporizers
with rotary concentration dials that increase vapor concentration
when the dial is turned clockwise), or for which routine maintenance is no longer possible.36
A review of ASA Closed Claims Project data, which incorporates information from the 35 liability insurers that indemnify
approximately 50% of the practicing anesthesiologists in the
United States, reveals safety concerns in ofice-based practices
are more than theoretical.24,37 As of 2001, there were 753 (13.7%)
claims for ambulatory procedures and 14 (0.26%) for oficebased ones. This small number of claims most likely due to the
3- to 5-year time lag in reporting to the database.29 ASA physical
status 1 or 2 females who had undergone elective surgery under
GA make up the majority of claims iled. This statistic parallels
the proiles of trends seen in operating rooms and free-standing
ASCs. The injuries that occur in ofices tend to be of greater
severity than those that occur in ASCs. Twenty-one percent of
the reported injuries sustained in ofices were temporary and
nondisabling in nature and 64% were permanent or led to death,
while 62% of the injuries sustained in ASCs were temporary and
nondisabling and only 21% were permanent or led to death.29 A
study by Coté et al.38,39 concluded that the causes for injuries in
an ofice ranged from human error to machine and equipment
malfunction (Table 31-2).
The Closed Claims Project database reveals that injuries during ofice-based procedures occur throughout the perioperative
period, and are multifactorial in etiology. The majority, 64%,
occurred intraoperatively, while 14% occurred in the PACU and
21% after discharge.29 Half of these adverse events were respiratory in nature and included airway obstruction, bronchospasm,
inadequate oxygenation and ventilation, and unrecognized
esophageal intubation. The second most common group of events
were considered to be drug related, occurring 25% of the time.
These included incorrect agent or dosage, allergy and malignant
hyperthermia (MH). Cardiovascular injuries and equipmentrelated injuries each occurred in 8% of incidents.29

taBle 31-2. cauSeS of injuRy in the
office-BaSed pRactice. data
fRom coté et al.38,39
1. Inadequate resuscitation equipment
2. Inadequate monitoring
a. Most commonly no pulse-oximetry
3. Inadequate preoperative or postoperative evaluation
4. Human error
a. Slow recognition of an event
b. Slow response to an event
c. Lack of experience
d. Drug over-dosage
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An important point to consider when looking at adverse
events is whether or not they were preventable. Again, according
to the information in the Closed Claims Project database, only
13% of the events that occurred in ASCs were considered preventable, whereas 46% of the ofice-based ones were deemed so.
Furthermore, all of the adverse respiratory events that occurred
in the PACUs of ofices would have been prevented, had pulse
oximetry and capnography been used. Care was considered to be
substandard in 50% of OBA claims and in 34% of ASC ones. In
2001, Claims originating from an ofice-based procedure resulted
in a monetary award 92% of the time, with a median payment
of $200,000 (ranging between $10,000 and $2,000,000), whereas
claims originating from ASC-based procedures were compensated only 59% of the time with a median payout of $85,000
(ranging between $34 and $14,700,000).29
Ensuring ofice-based practice safety is critical. After several
highly publicized ofice liposuction injuries and deaths in August
2000, the State of Florida attempted to address this problem by
placing a 90-day moratorium on all ofice-based procedures that
utilized anesthetic depths greater than conscious sedation. During
that time a safety panel comprising of surgeons, anesthesiologists,
and other health-care professionals was formed and charged with
the task of developing recommendations to improve the safety
record of ofice-based procedures. The panel’s recommendations
focused on factors including patient selection, preoperative evaluation and testing, procedures to be excluded, surgeon qualiication
and facility standards.19,40 Other major organizations that have
played a leading role in developing standards for the ofice-based
practitioner include the ASA, the ASPS, the American Association
of Nurse Anesthetists (AANA), and the American Medical Association (AMA).27,40–42

Patient selection
Before presenting for an ofice-based procedure, the patient’s
medical condition should be optimally managed.43 He or she
should have a preoperative history and physical examination
documented within 30 days prior to the procedure, and all pertinent laboratory tests as well as any medically indicated specialist
consultation(s) must be readily available. Consent for the procedure and the anesthetic must also be in the chart. The anesthesiologist should have access to all of this information preoperatively
and, when possible, contact the patient prior to the scheduled
procedure. If a patient is an ASA physical status 1 or 2, the surgeon’s ofice should arrange the surgery as per ofice protocol.
However, if a patient has signiicant comorbid conditions, a preoperative anesthesiology consultation should be obtained before
scheduling the patient for surgery.
Patient selection remains a controversial topic among practicing ofice-based anesthesiologists because little morbidity
and mortality data exist to support the inclusion or exclusion
of speciic populations. A study by Meridy in 198244 concluded
that patients should not be excluded from undergoing ambulatory procedures based solely on their age, the type of procedure,
or the duration of the planned procedure. Similar data are yet
to exist regarding ofice-based practices; however, some recom5 mendations have been made. The ASPS has acknowledged that
the ideal patient for an ofice-based procedure has an ASA physical status of 1 or 2. They recommended that ASA physical status 3 patients undergo an ofice-based procedure only after an
anesthesia consultation and only have an ofice-based procedure
performed under local anesthesia without sedation. The ASA also
has developed recommendations regarding patient selection.45 It is
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taBle 31-3. pooR candidateS foR
office-BaSed pRoceduReS
1.
2.
3.
4.
5.

6.
7.
8.
9.
10.

Poorly controlled diabetes
History of substance abuse
Seizure disorder
Malignant hyperthermia susceptibility
Potential dificult airway
a. Morbid obesity
b. Obstructive sleep-apnea syndrome
NPO less than 8 h
No escort
Previous adverse outcomes from anesthesia
Signiicant drug allergies
Aspiration risk

important to realize that the ofice is often remote and the anesthesiologist may be unable to get assistance should it be required.
Thus, groups of patients in whom anticipated anesthetic problems may develop should be avoided (Table 31-3). Individual
anesthesiologists should therefore consider excluding certain
patients with signiicant comorbid conditions in order to avoid
unanticipated problems.
Morbidly obese patients and those with obstructive sleep
apnea syndrome (OSAS) present unique and increasingly frequent challenges to the ofice-based practitioner.46 Indeed, they
are usually the same population, with estimates of 60% to 90% of
all obstructive sleep apnea patients being obese (body mass index
greater than or equal to 30 kg/m2).47,48 Confounding this problem is that the majority of the patients with OSAS have yet to be
formally diagnosed.49,50 These patients are likely to cause major
anesthetic problems throughout the perioperative period.51 There
may be failure to intubate, or ventilate, they may have respiratory distress soon after extubation or suffer from respiratory
arrest with preoperative sedation or postoperative analgesia.49
These patients tend to be exquisitely sensitive to the respiratory
depressant effects of even small dosages of sedation or analgesics.51 Furthermore, respiratory depression may not be reversible with pharmacologic antagonism.52 One of the irst steps in
the ASA algorithm for management of the dificult airway is to
call for help. In an ofice, this is usually not possible. It has been
recommended that a postoperative observational unit with close
monitoring of oxygen saturation or an intensive care unit setting
be used for monitoring the OSAS patient postoperatively.53 It
may, thus, be prudent to avoid performing general anesthetics on
patients with OSAS in all outpatient setting especially locations as
remote as an ofice-based practice.
Pulmonary embolism is a signiicant cause of perioperative
morbidity and mortality from an ofice-based surgical procedure.54,55 Reinisch found that 0.39% (37/9,493) of patients who
underwent rhytidectomy developed a deep vein thrombosis
(DVT). Of these, 40.5% (15/37) went on to form a pulmonary
embolism. Although GA had only accounted for only 43% of
the anesthetic techniques used for the procedure, 83.7% of the
embolic events were associated with the patient having undergone a general anesthetic.56 Risk factors for the development of
DVT appear in Table 31-4.57 The ASPS recommends that patients
be stratiied according to risk and the prophylactic treatment be
directed by risk (Table 31-5).

taBle 31-4. RiSk factoRS foR the
development of deep
vein thRomBoSiS (dvt)
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Age greater than 40
Anti-thrombin III deiciency
Central nervous system disease
Family history of DVT
Heart failure
History of a DVT
Hypercoagulable states
Lupus anticoagulant
Malignancy
Obesity
Oral contraceptive use
Polycythemia
Previous miscarriage
Radiation therapy for pelvic neoplasms
Severe infection
Trauma
Venous insuficiency

As more subspecialists begin to perform ofice-based procedures, older and sicker patients will present. The anesthesiologist
must be the patient’s advocate in the matter of safety. This advocacy
can only result from a true understanding of how to adequately
select appropriate patients for this unique surgical venue.

taBle 31-5. Recommended tReatment
foR pRevention of deep
vein thRomBoSiS in patientS,
StRatified By RiSk56,57
Cohort
low Risk
• No risk factors
• Uncomplicated surgery
• Short duration
moderate Risk
• Age >40 with no other
risks
• Procedure >30 min

• Oral contraceptive use
high Risk
• Age >40 with
concomitant risk factors
• Procedure >30 min

Treatment
• Comfortable position
• Knees lexed at 5 degrees
• Avoid constriction and
external pressure
• Proper positioning
• Intermittent pneumatic
compression of calf or
ankle (prior to sedation and
continued until patient is
awake and moving)
• Frequent alterations of the
OR table
• Treatment as per patients with
moderate risk
• Preoperative hematology
consultation with
consideration of perioperative
antithrombotic therapy
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The relationship between the surgeon and the anesthesiologist
must be one of mutual trust and understanding. Since the surgeon performing the procedure may also own the ofice, he or
she must not put pressure on the anesthesiologist to perform an
anesthetic if the anesthesiologist believes that the patient or procedure is not appropriate.
The surgeon must have a valid medical license, registration
and Drug Enforcement Administration (DEA) certiicate. He or
she should be either board eligible or board certiied by a recognized member of the American Board of Medical Specialties,
and either have privileges to perform the proposed procedure in
a local hospital, or have training and documented competency
comparable to a practitioner who does have such privileges in a
hospital. Although this requirement may sound intuitive, there
have been cases reported of surgeons performing procedures for
which they have little or no training.11 In addition, the surgeon
must have adequate liability insurance, at least equal to that carried by the anesthesiologist. If a lawsuit should arise and the surgeon is inadequately insured, the anesthesiologist may be held
inancially responsible, and become the “deep pocket.” Similarly,
the facility itself should have adequate liability insurance.
In addition, there should be a system in place for monitoring
continuing medical education as well as peer review and performance improvement, for the surgeon/proceduralist, anesthesiologist, and nursing staff. This is often not the case in an oficebased practice.11 If an anesthesia group provides care at more
than one ofice, an overall peer review for the practice may be
used; it need not be speciic to each individual ofice site. Solo
anesthesia practitioners should not be exempt from this process.
Anesthesiologists should only align themselves with the ofices
which have ongoing processes, or help to organize one. The peer
review committee should include surgeons, anesthesiologists,
and nursing staff. It should meet regularly and maintain a written
record of minutes and recommendations. Similarly, continuing
medical education should also be documented and at a minimum
should be suficient to meet relicensing requirements.
When formulating a quality assurance program, there should
be random chart reviews as well as key sentinel events that trigger a case review (Table 31-6). It is imperative that this review be
an open forum to ensure continued quality improvement of care,
and not be biased or hindered by fear of litigation. Legal counsel
should be sought to determine whether information disclosed at
these meetings is discoverable in a court of law, should a malpractice claim arise.

office selection and
requirements
6 The anesthesiologist should function as a zealous patient advocate
in assuring that an anesthetic only be performed in a safe anesthetizing location. The ofice needs to be appropriately equipped,
stocked, and maintained to perform a general anesthetic (GA)
(Table 31-7). All supplies must be age and size appropriate for
the patient population. If an anesthesia machine or ventilator is
present, it must be regularly serviced and calibrated. If potent
inhaled volatile agents or N2O are used, there must be a functioning waste gas scavenging system. This system may be exhausted
via a window or roof vent. However, the exhaust must not be
vented back into the ofice or into any other inhabited space and

taBle 31-6. sentinel eventS that Should
tRiggeR a caSe Review and Be
pReSented at a peRfoRmance
impRovement/Quality
aSSuRance meeting
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.

Dental injury
Corneal abrasion
Perioperative MI or stroke
Aspiration
Reintubation
Return to the operating room
Peripheral nerve injury
Adverse drug reaction
Uncontrolled pain or nausea/vomiting
Unexpected hospital admission
Cardiac arrest
Death
Incomplete charts
Controlled substance discrepancy
Patient complaints
Neurologic injury

taBle 31-7. Safe deliveRy of oBa
ReQuiReS the availaBility of
the following eQuipment
Monitors
Noninvasive blood pressure with an assortment of
cuff sizes
Heart Rate/ECG
Pulse oximeter
Temperature
Capnography
Airway Supplies
Nasal cannulae
Oral airways
Face masks
Self-inlating bag-mask ventilation device
Laryngoscopes multiple sizes and styles (Mac and
Miller)
Handles
Various sizes of tracheal tubes
Stylettes
Emergency airway equipment (LMA’s, cricothyrotomy kit,
trans-tracheal jet ventilation equipment)
Suction catheters and suction equipment
Cardiac deibrillator
Emergency drugs
ACLS drugs
Dantrolene and malignant hyperthermia supplies
Anesthetic drugs
Vascular cannulation equipment
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be in accordance with Occupational Safety and Health Administration (OSHA) standards. There are also portable scavenging
taBle 31-8. emeRgencieS which ReQuiRe
systems available in the market that can be safely used. Air testcontingency planS
ing should be done on a regular basis. In an ofice without an
exhaust system, total intravenous anesthesia (TIVA) techniques
should be employed.
1. Fire
All ofices, even those without ventilators or anesthesia
2. Bomb/bomb threat
machines, require a means to deliver positive pressure ventila3. Power loss
tion to the patient’s lungs. This can be achieved by using a self4. Equipment malfunction
inlating resuscitation device. An adequate supply of compressed
5. Loss of oxygen supply pressure
oxygen must be present as well as a back-up supply for use in an
6. Cardiac or respiratory arrest in the waiting room, OR,
emergency. In ofices that do not have a pipeline supply of oxyor PACU
gen, H cylinders are usually used and several E cylinders should
7. Earthquake
be kept in reserve. A policy must be in place describing the trans8. Hurricane
port, storage, and disposal of medical gases, consistent with state
9. External disturbance such as a riot
and local laws. All equipment described in the ASA algorithm for
10. Malignant hyperthermia
management of the dificult airway should be present.58 A readily
11. Massive blood loss
available means to create an emergency surgical airway and jet
12. Emergency transfer of patient to a hospital
ventilation capability may be lifesaving.
Perioperative monitoring must adhere to the ASA standards
for basic anesthetic monitoring.59,60 These include continuous
monitoring of heart rate and oxygen saturation, intermittent
with their responsibilities. Basic cardiac life support (BLS) certinoninvasive blood pressure monitoring, end-tidal CO2 (EtCO2)
ication should be mandatory and ACLS certiication is prefermonitoring, and the capacity for both temperature monitorable. In addition, either the anesthesiologist or the physician who
ing and continuous ECG. Monitors must be routinely serviced,
supervises the anesthesia care provider must be ACLS or pediatric
calibrated, and repaired as necessary. All monitors should have
advanced life support (PALS) certiied, depending on the patient
a back-up battery supply and there should be an extra monitor
7 population. There should always be at least one member of the
available for an emergency.
health-care team with ACLS/PALS certiication present in the
All emergency drugs appearing on the American Heart Associofice until the last patient has been discharged.
ation Advanced Cardiac Life Support (ACLS) protocol should be
Emergencies can, and do, occur in an ofice-based setting
available. The expiration dates for these agents should be checked
on a regular basis, and outdated drugs replaced as necessary. A 8 (Table 31-8). Each ofice must have a plan in place delineating
the responsibilities of each staff member, in the event of such an
cardiac deibrillator with a battery backup must be immediately
occurrence. The physical structure of the ofice is an important
available and routinely checked, as should a source of suction
consideration. There should be a clear egress that would easincluding a pharyngeal suction catheter. The ofice-based anesily accommodate a stretcher carrying a mechanically ventilated
thesiologist should be familiar with the signs and symptoms of
patient. Adequate clearance and room for transport in an elevator
MH and be prepared to begin the initial treatment if any trigmust also be considered.
gering agents are stocked. This treatment would include ice, cold
Destinations for a patient in need of hospital admission must
saline, insulin, calcium, and sodium bicarbonate. In addition, it
be identiied. Developing an ofice–hospital relationship is chalwould require having at least 12 bottles of dantrolene. A complete
lenging, as hospitals may be reluctant to be involved in ofice
listing of MH supplies is available online at www.mhaus.org.61
mishaps. However, it is of utmost importance to have a formal
The ofice staff should undergo MH drills at least annually.
written arrangement. Telephoning the emergency services numA protocol for the delivery and secure storage of controlled
ber (911) is an acceptable plan for transportation, provided the
substances must be in place. A licensed anesthesiologist may supresponse time is rapid. If 911 is unavailable in a speciic city, or
ply these drugs in accordance with DEA regulations, as may any
has a slow response time, the ofice should have a contractual
licensed physician with a current DEA registration certiicate.
agreement with a local ambulance company.
Instead of transporting drugs, it is often more convenient to store
The ofice must be prepared for an intraoperative ire. The
them in the surgical ofice. In this situation, they must be stored
ASA has recently published an advisory on the prevention and
in a double-locked storage cabinet installed in a secure location,
management of such an emergency.62 Fire requires three compoin accordance with state and local regulations. The ofice in which
the controlled substances will be dispensed must also be properly
nents known as the “ire triad”: An oxidizer (oxygen and nitrous
registered with the DEA. Drug accounting must be performed in
oxide), an ignition source (electrocautery, laser, drill, etc.), and
accordance with state and federal regulations. Individual states have
fuel (sponges, drapes, endotracheal tubes, solutions containing
different provisions and regulations regarding the dispensing of
alcohol or other volatile compounds, etc.). The modern operatcontrolled substances, and it is the responsibility of the dispensing
ing room contains all three in great supply. The irst step in ire
physician to assure that the ofice-based practice is in compliance.
prevention is education. All members of the surgical and anesA medical director and a governing body, responsible for
thesia team must be educated on how ires are started, sustained,
overall operations and ensuring high-quality patient care, should
and prevented. There must be regularly scheduled ire drills that
be identiied for every ofice. There must also be a Policy and
include all employees, even those with nonclinical duties. These
Procedures manual that outlines the responsibilities of each staff
drills should highlight the responsibilities of each staff member.
member including nurses (circulating/scrub and postop), physiFire prevention is of the utmost importance. The ASA recomcian assistants, surgical technicians, and ofice staff and adminismends that if lammable materials are used to prep the skin they
trators. The manual should include a description of the infection
should be allowed to completely dry before draping the surgical
control policy as well as anesthesia policies. All nurses should be
ield. The ield should then be draped in a manner that does not
licensed by the state and have training and education consistent
allow for oxygen to accumulate. This is important because these

accumulated pockets of oxygen may low into the surgical ield
where there is a source of ignition such as electrocautery. There
must be communication between the surgeon and anesthesiologist when an oxygen-rich environment is being created near a surgical site. This scenario is common during facial plastic surgery.
The surgeon and anesthesiologist must decide upon the depth of
sedation required throughout different points of the procedure,
and the need for supplemental oxygen must be determined. The
inspiratory oxygen low rate should be kept at a minimum, as
guided by the oxygen saturation, and nitrous oxide (N2O) should
be avoided. The surgeon must be made aware of the inspiratory
oxygen concentration, and the anesthesiologist must keep the
oxygen concentration as low as clinically possible. Medical air
insuflation or suctioning can be used to reduce oxygen accumulation. When using an ignition source in an oxygen-rich environment, the ASA recommends reducing the oxygen low as low as
possible without creating hypoxia, and waiting several minutes to
allow the oxygen to dissipate.57
The management of a ire will require recognizing the early
signs, stopping the procedure and ignition source, extinguishing the
ire, and delivering care to the patient. It may even be necessary to
evacuate the building. In any case, it is imperative that all these steps
be reviewed regularly and drills performed. The ofice should have
at least a 1-hour irewall present to help prevent the spread of ire.
There must be contingency plans in the event of a powersupply interruption or electrical failure. Each ofice should have
an emergency generator capable of running necessary equipment
and monitors; monitors should have battery backup power that is
routinely checked. Battery reserve power will usually last for one
and a half hours, but this needs to be veriied for each piece of
electrically powered equipment.
The ofice should keep patient records (including anesthesia
records) in accordance with local laws, which is usually for a minimum of 5 years. Similarly, the anesthesiologist should maintain
his or her own records, which include the preanesthesia history
and physical, informed consent, intraoperative documentation
and postoperative care record, as well as discharge orders.

Accreditation
One way to objectively evaluate an ofice is to have it accredited by a nationally recognized accrediting agency. The ASA has
developed a classiication of ofices that stratiies them by the
level of anesthetic depth that may be administered (Table 31-9).45

taBle 31-9. aSa claSSification of
SuRgical pRoceduReS45
Class A
Minor surgical procedures
Local, topical, or iniltration of local anesthetic
No sedation preoperatively or intraoperatively
Class B
Minor or major surgical procedures
Sedation via oral, rectal, or intravenous sedation
Analgesic or dissociative drugs
Class C
Minor or major surgical procedures
General anesthesia
Major conduction block anesthesia
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Presently many states require ofices to be accredited and more
are following suit (Table 31-1). In states that do not require
accreditation, there are beneits to voluntarily obtaining it. Often,
accreditation will allow the facility fee to be reimbursed by a
third-party payer in medically necessary procedures.63 In addition, the patient may feel more comfortable undergoing a procedure in an ofice that has been accredited. Finally, as more states
require accreditation, if a surgeon’s ofice proactively becomes
accredited in a state that subsequently requires it, there would be
no interruption of services.
Currently there are three major accrediting bodies for oficebased surgery ofices, although several other agencies are also recognized. The Accreditation Association for Ambulatory Health
Care (AAAHC) was the irst major accrediting body, offering
certiication since 1998. The American Association for Accreditation of Ambulatory Surgical Facilities (AAAASF), originally the
Accreditation Association for Ambulatory Plastic Surgical Facilities (AAAPSF), was the second, followed by The Joint Commission (TJC). To date, the most active organization is the AAAASF.
Its requirements are simpler than those of AAAHC and TJC and
accreditation is less expensive; however, changes are underway to
allow AAAHC and TJC to be more competitive.3 Each agency has
different criteria for eligibility and different accreditation cycles
pertaining to the time limit of a certiicate.64 The agencies deal
with the entire perioperative spectrum of running a surgical ofice,
ranging from physical ofice design to patient issues (Table 31-10).

taBle 31-10. factoRS conSideRed in
accRediting an office
foR SuRgical pRoceduReS.
a complete liSting of
cRiteRia can Be oBtained
fRom the individual agencieS
1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Physical layout of the ofice
Environmental safety/infection control
Patient and personnel records
Surgeon qualiication
a. Training
b. Local hospital privileges (surgical and admission)
Ofice administration
Anesthesiologist requirements
Stafing intraoperatively and postoperatively
Monitoring capabilities both intraoperatively and
postoperatively
Ancillary care
Equipment
Drugs (emergency, controlled substances, routine
medications)
BLS, ACLS/PALS certiication
Temperature
Neuromuscular functioning
Patient positioning
Pre- and postanesthesia care/documentation
Quality assurance/peer review
Liability insurance
PACU evaluation
Discharge evaluation
Emergency preparedness (ire/admission/transfer, etc.)
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In addition, the AAAHC can accredit not only the surgical ofice,
but also an anesthesia group that provides OBA.
The accrediting agencies were developed, in part, to reduce
some of the variability that exists among ofices in regard to safety
issues. Several professional societies are encouraging their members to perform procedures only in accredited facilities. The Society for Aesthetic Plastic Surgeons mandates that all of its members
perform procedures only in ofices that have been accredited by
one of the nationally recognized accrediting agencies, or have been
certiied to participate in the Medicare program under title XVIII,
or are licensed by the state. The actual improvement in safety conferred by performing surgery in an accredited ofice has yet to be
determined, and there are those who suggest that it provides no
advantage.65 As long as there is no mandatory reporting system in
place, it will be impossible to determine the true incidence of morbidity associated with ofice-based practice. Clearly though, safety
in an ofice depends upon more than just accreditation; there must
be constant vigilance by all members of the health-care team.

Procedure selection
Early in the development of ofice-based surgery, procedures
were generally noninvasive and of short duration. However, as
newer surgical and anesthetic techniques have evolved, longer and
more invasive procedures have been successfully performed.66–73
Suitable ofice-based procedures range the gamut from supericial incision and drainage of abscesses to more invasive microlaparoscopies.
Duration of procedure has long been correlated with the need
for hospital admission, with procedures lasting more than 1 hour
being associated with a higher incidence of unplanned admission.74 Other data have shown that longer procedures are also
often associated with an increased incidence of postoperative nausea and vomiting (PONV), postoperative pain, and bleeding,75,76
which may warrant hospital admission. For these reasons the ASPS
has recommended that procedures be limited to 6 hours and be
completed by 3 p.m. (15:00 hours), thus allowing for a full patient
recovery with maximum ofice stafing.40 In addition, when determining the suitability of a procedure, one must consider the possibility of hypothermia, blood loss, or signiicant luid shifts.40

Specific Procedures
Liposuction
Liposuction is the most commonly performed cosmetic procedure, and is performed primarily by plastic surgeons and dermatologists.77,78 It is accomplished by inserting hollow rods into small
incisions in the skin, and suctioning subcutaneous fat into an aspiration canister. Superwet and tumescent techniques, introduced
in the mid-1980s, utilize large volumes (1 to 4 cc) of iniltrate solution (0.9% saline or Ringer lactate with epinephrine 1:1,000,000
and lidocaine 0.025% to 0.1%) for each 1 cc of fat to be removed.
Blood loss is generally 1% of the aspirate with these techniques.79
The peak serum levels of lidocaine occur 12 to 14 hours after injection and decline over the subsequent 6 to 14 hours.80,81 Although
the maximum dose of lidocaine has been traditionally limited to
7 mg/kg, 35 to 55 mg/kg doses have been used safely because the
tumescent technique results in a single compartment clearance
similar to that of a sustained-release medication.81,82
Liposuction is not a benign procedure.83 In 2000, a census survey of the 1,200 members of the American Society of Aesthetic

Plastic Surgeons (ASAPS), revealed an overall mortality rate of
19.1 per 100,000 liposuction procedures, with pulmonary embolism diagnosed in 23.1% of deaths. Other etiologies of mortality
included abdominal viscous perforation, anesthesia causes, fat
embolism, infection, and hemorrhage. Also, 28.5% of all deaths in
this study were reported as of unknown or conidential etiology.84
Risk factors identiied included the use of multiliter wetting solution iniltration, mega-volume aspiration causing massive third
spacing, multiple concurrent procedures, anesthetic sedative
effects yielding hypoventilation, and permissive discharge policies. The management of the postoperative period, with attention
to luid and electrolyte balance and pain control, is critical to an
optimal outcome after liposuction. The patient’s luid deicit,
maintenance, intraoperative loss, and third spacing should guide
luid management throughout the perioperative period. Generally, an ofice liposuction should be limited to 5,000 mL of total
aspirant which includes supernatant fat and luid.40 It is also recommended that large-volume liposuction not be performed in
conjunction with other procedures.
Iverson et al.19,40 developed the following considerations and
recommendations regarding ofice-based liposuction.
1. Plastic surgeons should follow the current ASA Guidelines
for Sedation and Analgesia.
2. GA can be used safely in the ofice setting.
3. GA has advantages for more complex liposuction procedures
that include precise dosing of sedatives, controlled patient
movement, and airway management.
4. Epidural and spinal anesthesia in the ofice setting are discouraged because of the possibility of vasodilatation, hypotension, and luid overload.
5. Moderate sedation/analgesia augments the patient’s comfort
and is an effective adjunct to the anesthetic iniltrate solutions.
In 2002, 261 respondents to a survey sent to the membership
of The American Society for Dermatologic Surgery reported no
mortalities among 66,570 liposuction procedures performed in
hospitals, ASCs and ofices. The authors reported adverse events,
which mirrored those in the ASAPS. They found that serious
adverse events occurred more frequently with procedures performed in hospital and ASCs than those in ofices. This inding
may be due to the fact that in hospitals liposuction is performed
on sicker patients or that the procedures are associated with
removal of a larger amount of fat. Interestingly, 71% of the ofices
surveyed were nonaccredited. Further, the authors reported that
morbidity correlated better with the area of the body suctioned
(abdomen and buttocks as compared to extremities), than the
facility in which the procedure took place.85

Aesthetics
Many facial aesthetic procedures such as blepharoplasty, rhinoplasty, and meloplasty are routinely performed in ofices, usually
under varying depths of MAC, but occasionally with GA. Facial
plastic procedures that require use of a laser, or even routine electrocautery, pose a problem for the anesthesiologist. Supplemental
nasal oxygen in patients receiving sedation is a ire hazard. Any
supplemental oxygen must be turned off during periods of laser
or electrocautery use about the face, and this requires vigilance
by the anesthesiologist who must be in constant communication
with the surgeon. Methods for delivering supplemental oxygen to
a patient having a facial procedure include nasal cannula, an oxygen hood, or placement of oxygen tubing in an oral/nasal airway.
The latter usually requires a deeper level of sedation. The avoidance of supplemental oxygen when medically appropriate is ideal.

869

Procedures such as breast biopsy or augmentation, implant
exchange, and completion of transverse rectus abdominal muscle
(TRAM) lap (i.e., nipple construction or revisions) are routinely
performed in ofice settings. Breast augmentation entails separating the pectoralis muscles from the chest wall, which is painful and usually requires GA and can be accomplished by using
either a laryngeal mask airway (LMA), or tracheal tube. The use of
regional anesthesia with paravertebral nerve blocks has also been
reported.86 Breast surgery has a high incidence of PONV, thus it
is likely that patients undergoing breast surgery will require antiemetic medication in addition to postoperative analgesics.87

tion with local anesthetics. This idea of “relative analgesia” was
the forbearer of “conscious sedation”.94
The American Association of Oral and Maxillofacial Surgeons
studied a prospective cohort study of patients who underwent
OMS surgery between January and December 2001. Of the 34,191
patients included, 71.9% received deep sedation/GA, 15.5% conscious sedations, and 12.6% local anesthesia. The operating surgeon provided anesthesia services in 96% of cases, and anesthesiaspeciic hospitalization rate was 4 per 100,000, with no reported
mortalities. The authors attributed this safety level to the use of
pulse oximetry, blood pressure and ventilation monitoring, as well
as administration of supplemental oxygen.95 As anesthesiologists
increase their presence in the dental/OMS arena, one can expect
an increased utilization of nontraditional agents for procedures.

Gastrointestinal Endoscopy

Orthopedics/Podiatry

Procedures performed by gastroenterologists include esophageal,
gastric, and duodenal endoscopies (EGD) and colonoscopies. This
patient population tends to be older, with signiicant comorbid
conditions. Upper GI procedures rarely require endotracheal intubation because, although many of these patients have gastroesophageal relux, the stomach is emptied under direct visualization.
The endoscopist requires patient participation to aid in insertion
of the endoscope, which can usually be accomplished, with sedation using small doses of propofol with or without midazolam.
Colonoscopy is painful secondary to the insertion and manipulation of the endoscope, and may be associated with cardiovascular effects, including dysrhythmia, bradycardia, hypotension,
hypertension, myocardial infarction, and death. The mechanism
of these cardiovascular effects is not known, but there is evidence
that they may be mediated by the autonomic nervous system
when stimulated by anxiety or discomfort.88 Adding an opioid
to midazolam during colonoscopy has been shown to improve
patient tolerance of the procedure and decrease pain without
increasing the frequency of respiratory events.89 Interestingly,
anesthetic techniques consisting of midazolam,90 remifentanil/
propofol, and fentanyl/propofol/midazolam91 potentiate the
low-frequency components of heart rate variability which relects
sympathetic activation as seen on continuous electrocardiography, and may contribute to the number of cardiovascular events
that occur during colonoscopy.
Recently the gastroenterology community has sought to be
able to provide moderate or even deep sedation with propofol
without the assistance of a trained anesthesiologist.92 However,
due to safety concerns, propofol may still only be given by an
anesthesiologist as indicated in the product insert. In addition,
the Institute for Safe Medical Practices has indicated that propofol may only be administered by individuals who are “trained in
the administration of drugs that cause deep sedation and GA” as
well as only providing the sedation (not also performing the procedure) and be proicient at tracheal intubation.93 The AAAASF
has likewise indicated that anesthesia professionals are best qualiied to administer propofol sedation.

The orthopedic ofice provides an excellent location for the
anesthesiologist who practices regional anesthesia. While knee
arthroscopies can be performed with intraarticular local anesthesia and MAC, a three-in-one block of the lumbar plexus with
bupivacaine or ropivacaine, supplementing the intra-articular
local anesthetic in an arthroscopically assisted anterior cruciate
ligament (ACL) repair will provide long-acting postoperative
analgesia. Interscalene and axillary regional anesthetics avoid
airway manipulations in patients undergoing upper extremity
procedures, while ankle blocks or blocks of the sciatic nerve in
the popliteal fossa provide anesthesia for operations on the lower
extremity. All of these blocks can be supplemented with shortacting anxiolytic agents.
Spinal anesthetics in the ofice-based setting must be of short
duration, secondary to limited PACU space. Lidocaine, which
provides reliable short-acting analgesia, may be associated with
an increased risk of transient neurologic symptoms (TNS) in
the ambulatory patient population,96 whereas using procaine–
fentanyl spinals are associated with nausea and vomiting as well
as pruritus.97 When the neuraxial anesthetic wears off, issues of
postoperative pain management arise; therefore, the patient must
be discharged with oral analgesics as well as contact information
for both the surgeon and the anesthesiologist.

Breast

Gynecology/Genitourinary
Many procedures, such as dilation and curettage, vasectomy, and
cystoscopy have been routinely performed in ofices.98 Recently
there has been an increase in more invasive procedures such as
mini-laparoscopies, ovum retrieval, prostate biopsies, and lithotripsy, necessitating an anesthesiologist’s expertise.99 A variety
of anesthetic options are available for these procedures and the
anesthetic choice depends on the surgeon, patient, and anesthesiologist’s preferences.

Ophthalmology/Otolaryngology
Dentistry/Oral and Maxillofacial
Surgery (OMS)
Nitrous oxide (N2O) has been used for most of the world’s oficebased dental anesthetics since 1884, when Horace Wells, himself a
dentist, had N2O administered for a wisdom-tooth extraction by
a colleague. It was Harry Langa, another dentist, who pioneered
the concept of using lower concentrations of N2O in combina-

Ophthalmologic procedures suitable for the ofice include cataract extractions, lacrimal duct probing, and ocular plastics. Topical anesthesia and, periorbital or retrobulbar blocks are frequently
used to provide analgesia. Supplemental sedation may be required.
Otolaryngology procedures include endoscopic sinus surgery, turbinate resection, septoplasty, and myringotomy.100 Again, combinations of topical and regional nerve blocks with supplemental sedation are commonly employed, but occasionally GA is used.101,102
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Pediatrics

anestHetic tecHniques

Although no minimum age requirement for a child to undergo
The ASA recommends that anesthetics be provided or superan ofice-based anesthetic has been established, patients greater
vised by a fully licensed anesthesiologist.45 If an anesthesiologist is
than 6 months of age and ASA physical status 1 or 2 may be
directing anesthesia care, he or she must be immediately available
reasonable candidates.14 Appropriate OBA pediatric cases are
throughout the entire perioperative period. Regulations in several
usually dental, and chloral hydrate with N2O has historically
states have questioned the need for this level of anesthesia trainbeen the anesthetic choice of many dentists. However, the use
ing in the delivery of OBA. Some states allow for an anesthetic
of these agents is associated with signiicant morbidity. Ross
to be performed by a nonphysician anesthesia provider super14
et al. found that in children between the ages of 1 and 9 years,
vised by a licensed physician. In this situation, the supervising
70 mg/kg of chloral hydrate with 30% N2O resulted in hypovenphysician must be qualiied to perform a preanesthetic focused
tilation in 94% of patients, which increased to 97% of patients
history and physical examination as well as be immediately availwhen the chloral hydrate was combined with 50% N2O. This
able throughout the perioperative period. He or she must know
increase is signiicant in view of the indings of Coté et al.
how to handle anesthetic-related emergencies and complications.
who reviewed 95 adverse sedation-related events in pediatric
The supervising physician must be ACLS certiied.
patients. In the 93% of these cases that resulted in permanent
OBA requires many levels of anesthesia ranging from sedation
neurologic injury or death, the anesthetic was delivered by
through regional and GA.104 Anesthesia is, however, a continuum
either an oral surgeon, periodontist, or CRNA supervised by
and it is often impossible to predict how a patient will react. The
a dentist.38,39
ASA has developed deinitions regarding depths of anesthesia
There are increasing numbers of ophthalmologic (examina- 1 (Table 31-12). Patients will routinely drift between the anesthetic
tion under anesthesia, lacrimal duct probing), otolaryngology
depths, thus it is imperative that the anesthesia provider or super(myringotomy), cast/dressing changes, and minor plastic provisor be able to rescue a patient from a deeper level of anesthetic
cedures being performed on children in ofices. The American
than was anticipated.
Academy of Pediatrics, Section on Anesthesiology has developed guidelines for the pediatric perioperative environment,
which should be adhered to in the OBA setting (Table 31-11).103

taBle 31-11. guidelineS foR the
pediatRic peRiopeRative
aneStheSia enviRonment
include the following
conSideRationS
Patient care facility and medical staff policies
Designation of operative procedures
Categorization of pediatric patients undergoing
anesthesia
Annual minimal case volume to maintain clinical
competence
Clinical privileges of anesthesiologists
Regular privileges
Special clinical privileges
Pain management
Patient care units
Preoperative evaluation and preparation units
Operating room
Anesthesiologists
Other health-care providers involved in perioperative
care
Clinical laboratory and radiologic services availability
and capabilities
Pediatric anesthesia equipment and drugs including
resuscitation cart
PACU
Nursing staff
Anesthesiologist/physician staff
Pediatric anesthesia equipment and drugs
Postoperative intensive care

taBle 31-12. definitionS of levelS of
Sedation/analgeSia By the
aSa (fRom: aSa: oct. 13, 1999 By
houSe of delegateS)
1. Minimal sedation (anxiolysis)
a. Drug-induced sedation
b. Patient responds normally to verbal commands
c. Cognitive and motor function may be impaired
d. Ventilatory and cardiovascular functions maintained
normally
2. Moderate sedation/analgesia (conscious sedation)
a. Drug-induced sedation
b. Patient responds purposefully to verbal commands
either alone or with light tactile stimulation
c. Patient maintains a patent airway and spontaneous
ventilation
d. Cardiovascular function maintained
3. Deep sedation/analgesia
a. Drug-induced sedation
b. Patient cannot be easily aroused but can respond
purposefully to repeated or painful stimulation
c. Ventilatory function may be impaired, requiring
assistance in maintaining a patent airway, and
spontaneous ventilation may be inadequate
d. Cardiovascular function is usually maintained
4. General anesthesia
a. Drug-induced loss of consciousness
b. Patients are not aroused by painful stimulation
c. Ventilatory function is often impaired; patient may
require assistance in maintaining a patent airway
d. Spontaneous ventilation may be impaired as well as
neuromuscular functioning
e. Positive pressure ventilation is often required
f. Cardiovascular function may be impaired.

taBle 31-13. cloSed claimS RepoRted
diStRiBution of patient
injuRieS duRing mac
RepoRted in cloSed claimS106
1. Death
2. Brain damage
3. Nerve damage
4. Eye damage
5. Myocardial infarction
6. Stroke
7. Burn
8. Emotional distress
9. Aspiration

34%
19%
7%
12%
4%
4%
4%
4%
4%

When formulating an anesthetic plan, one must consider that
all agents and techniques used should be short acting, and patients
should be ready for discharge home soon after the completion of
the procedure. Furthermore, any agents used should have a high
safety proile as well as be cost effective. In choosing sedation over
GA, one must not be under the false impression that sedation is
inherently safer than GA. In 1988, Cohen et al.105 reviewed the
data from 100,000 anesthetics. They found that the group with
the greatest number of mortalities had undergone procedures
with sedation, whereas sedation constituted only 2% of all cases.
The complication rate related to MAC anesthetics is increasing,
as its use expands.
The Closed Claims Project database reveals that in the 1970s,
sedation (often referred to as MAC) cases accounted for 1.6% of
the claims, in the 1980s, 1.9%, and by the 1990s, 6% of the cases
were MAC. The injuries sustained in patients receiving MAC
ranged from emotional distress to death (Table 31-13). The percentage of claims resulting from mortality was identical for both
MAC and GA cases. In the 1990s, when injuries other than death
occurred during MAC anesthetics, they were more likely to be
permanent, whereas injuries occurring during GA were more frequently temporary.106 MAC anesthetics also tend to lead to litigation. Suits were iled in 90% of the MAC claims; 65% were settled,
20% went to judgment, and 15% were discontinued. The range
of payout was $2,000 to $6,300,000 with a median of $75,000.106

Anesthetic Agents
Intravenous sedation (propofol, barbiturates, midazolam, fentanyl) is the most commonly used anesthetic technique in the
OBA setting. When selecting an anesthetic for an ofice-based
procedure, one must consider factors such as duration of action,
cost effectiveness, and safety proile. The drugs should have a
short half-life, be inexpensive, and not be associated with undesirable side effects such as nausea and vomiting.
Because of its desirable pharmacokinetics and pharmacodynamics (see Chapter 7 Pharmacologic Principles), propofol, a
di-isopropyl phenol molecule, has long been a mainstay of ambulatory anesthesia. It has a rapid onset (approximately 1 arm–brain
circulation time), and because of rapid redistribution, has a short
clinical duration of action (approximately 15 minutes). Because
of its short, context-sensitive half-time, propofol’s clinical effect
is terminated relatively quickly even after relatively long infusion
times (8 hours).107 In addition to its hypnotic properties, it has an
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intrinsic antiemetic effect. Propofol may cause a burning sensation on injection or illicit an allergic reaction. It is also associated
with bradycardia, respiratory depression, and supports microbial
growth. Propofol can be used alone or in combination with other
agents by intermittent boluses or continuous infusion.
Fentanyl has long been the gold standard for short-acting
narcotics, but recently the use of remifentanil has also increased
in popularity. Remifentanil, an ultra–short-acting opioid, when
combined with propofol for conscious sedation, has been shown
to provide discharge readiness within 15 minutes after colonoscopy. This timeframe is a marked reduction from 48 to 80 minutes
reported after the traditional meperidine/midazolam technique.108
Remifentanil is also an ideal drug for use during many ofice-based
procedures such as facial cosmetic procedures, which can be quite
painful while the local anesthetic is being injected after which it is
relatively painless. An important caveat to the use of remifentanil
is that it may cause nausea and vomiting as well as apnea. In addition, it often requires the use of an infusion pump.
Ketamine, a phencyclidine derivative, has experienced a resurgence in popularity over the past several years in the OBA practice. The use of ketamine–propofol sedation has been described
as an excellent way to provide a relaxed surgical ield in a quiet,
immobile patient, often eliminating the need for supplemental
oxygen.109 Ketamine functions as both an anesthetic and an analgesic. It does not depress respiration, and will increase laryngeal
relexes, thus decreasing the risk of aspiration. Furthermore, it is
not associated with nausea and vomiting. Ketamine can, however,
cause an increase in secretions as well as cause hallucinations. The
latter can be decreased or eliminated by adding propofol and midazolam.110–113 Glycopyrrolate can be used as an antisialagogue.
Another advantage of ketamine is that it is relatively inexpensive.
Clonidine has been found to be useful in an ofice. Since it is an
alpha-2 agonist, clonidine will help control blood pressure throughout the perioperative period, thus potentially minimizing blood
loss.114,115 In addition, it may decrease the total propofol usage.113
However, its use may precipitate hypotension and oversedation.
Any type of anesthesia from sedation through GA and regional
anesthesia can be administered in an ofice setting safely but it
is vital that the ofice be adequately equipped and staffed to rescue a patient from a deeper stage of anesthesia. Thus if MAC is
planned, GA must be anticipated.
TIVA is a common choice for non-OR anesthetics. This technique usually consists of propofol as the hypnotic component used
in conjunction with either fentanyl, remifentanil, or ketamine as
the analgesic component. All of these drugs can be given by intermittent bolus or infusion. Mathews et al.116 found that remifentanil
0.085 µ/kg/min can substitute for N2O 66%. Advantages of TIVA
over inhalation anesthesia include avoidance of the need for gas
scavenging and a reduced incidence of PONV. Since the availability of the newer less soluble inhalation agents (e.g., deslurane and
sevolurane), many authors have compared recovery times from
these agents with the recovery time after a total intravenous anesthetic using a propofol infusion.117,118 Recently, Gupta conducted a
meta-analysis of all such publications and reported an overall faster
recovery from deslurane when compared to either isolurane- or
propofol-based anesthetics. Recovery was also found to be faster
from sevolurane when compared to isolurane. However, there
was more PONV as well as postdischarge nausea and vomiting
in the isolurane groups compared to the propofol ones; for these
considerations isolurane may not be the best choice of inhalation
agent in non-OR locations. Overall, the inhalation agent groups
required more antiemetic treatment than the propofol groups.119
Depth of anesthesia monitoring has been shown to decrease
the time to extubation and discharge readiness.120–122 A depth
of anesthesia monitor has been described as useful in the ofice
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during MAC procedures, with a possible decrease in total propofol usage.123 Whether this type of monitoring will prove to be cost
effective in the ofice-based situation remains to be seen.

prevent the release of emetogenic chemicals by decreased blood
low to the midbrain emetic centers is an intervention that may be
useful in the prevention of PONV.129

Post-anesthesia Care Unit (PACU)

regulations
Following an ofice-based procedure, the patient should be able
to sit in a chair, or ambulate to an examination room to dress,
almost immediately postoperatively free of pain and PONV. 9 Governmental oversight of ofice-based surgery varies among
A formal PACU may not be present, and the patient may be
states; currently regulations exist in many states and others are
required to recover in the surgical suite. Regardless of where the
following. Whereas accreditation is often a voluntary certiication
patient recovers, it is important to adhere to all the ASA standards
of an ofice, regulations are governmental mandates imposed
for monitoring and documentation throughout the postoperative
by the local or state government. It is imperative that anesthesiperiod. Stafing in the recovery area must be adequate, and the
ologists embarking on an ofice-based practice familiarize themuse of a pulse oximeter is imperative.124 It is recommended that
selves with any rules and regulations that govern practice in their
particular state.
there be at least one ACLS/PALS certiied member of the healthIn 1994, California was the irst state to adopt legislation regardcare team present until the last patient has left the ofice.
ing OBA, followed by New Jersey. A closer look at these two states
Since PACU space in an ofice is often limited, the anestheprovides an example of the varied requirements being enforced
siologist may have multiple locations to attend in a single day,
by states throughout the country. California’s regulations pertain
and patient satisfaction a priority, prevention of PONV and pain
to patients undergoing a GA, and do not address procedures perare paramount. The effect of these physiologic occurrences are
formed under local, peripheral nerve block or sedation/anxiolysis
not limited to the patient and anesthesiologist, but may also
administered in doses that do not affect a patient’s life-preserving
have a profound economic impact on an ofice surgical unit.125
relexes.136 The regulations deal with issues ranging from ofice
It is imperative that every anesthetic administered be designed to
maximize postoperative patient alertness and mobility and minipolicy and mandatory reporting of adverse outcomes, to surgeon
mize the risks of the need for a prolonged PACU stay. It is recomand anesthesia-provider qualiications.137 California Health and
mended that a post anesthesia discharge scoring system and the
Safety Code 1248–1248.85 mandates that surgical procedures
clinical discharge criteria used in a traditional ambulatory surgery
occur only in ofices that have been accredited or have been cercenter, also be utilized in the ofice-based setting.126 Interestingly,
tiied to participate in the Medicare Program under Title XVIII
(42 U.S.C. Sec. 1395 et seq.) with very few exceptions.138 In addithere is a trend to discharge patients, particularly after colonoscopy, without escorts. This practice has been sanctioned in some
tion, the ofice must have a written plan in place that deals with
states. In New York, regulations require that all patients undergoissues regarding emergency admissions. The surgeon must have
ing a procedure with anesthesia be “discharged in the company of
admitting privileges at a local licensed or accredited acute-care
hospital or have a written transfer agreement with a physician
a responsible adult, unless exempted by a physician”.127 Speciic
who have such privileges. The ofice must have an agreement with
data conirming the safety of this practice do not exist.
the hospital for the admission, in accordance with the hospital’s
Local anesthesia alone, minimal to moderate and deep sedasystem of quality assurance and peer review. California law also
tion supplemented by wound iniltration with local anesthetics,
requires that ofices have adequate patient monitoring throughor peripheral nerve blocks, often forms the basis for a multimodal
out the perioperative period, and have a system in place for the
strategy for postoperative pain management. These effective
storage and maintenance of patient records. An ofice that fails to
pain-relief techniques not only decrease the anesthetic and analcomply with the regulations in place risks sanctions ranging from
gesic requirements during surgery, but also reduce the need for
reprimand with or without monetary penalties through criminal
opioid analgesics in the postoperative period, thus facilitating the
prosecution.
recovery process.128 Nonopioid analgesics (e.g., acetaminophen)
New Jersey’s administrative Code 13:35–4A.1–13:35–4A.18
and nonsteroidal anti-inlammatory drugs (e.g., ketorolac) are
develops criteria for patient selection. Only ASA physical status 1
routinely used. Ketorolac decreases the incidence of PONV and
and 2 patients may undergo general or regional anesthesia. ASA
patients tolerate oral luids and meet discharge criteria earlier than
physical status 3 patients can undergo only conscious sedation.
those receiving opioids.129 In an effort to minimize the potential
The provider of GA must be credentialed to do so by a hospital,
for postoperative bleeding and risk of gastrointestinal complicaand only an appropriately credentialed physician may supervise a
tions, more speciic COX-2 inhibitors are being increasingly used
CRNA. New Jersey law establishes guidelines regarding mandaas nonopioid adjuvants for minimizing postoperative pain.130
tory monitoring, emergency supplies that must be present, physiAn optimal antiemetic regimen for OBA has yet to be estabcian credentialing and peer review. In contrast to California, New
lished, but since the etiology of PONV is multifactorial, combiJersey’s regulations pertain to all patients undergoing a surgical
nation therapies may be more beneicial in high-risk patients.131
procedure regardless of the anesthetic depth. However, similar to
Many traditional irst-line therapies are associated with sedation,
California, violations may result in ines ranging from reprimand
drowsiness, and extrapyramidal side effects, and have been supto license revocation and criminal prosecution.139
planted by 5-HT3 antagonists such as ondansetron, dolasetron,
and granisetron.132 Dexamethasone has been shown to improve
Although many states have regulations in place regarding
the eficacy of both 5-HT3 antagonists133 as well as dopamine
ofice-based surgical procedures, some still have none. Conseantagonists.134 Routine prophylaxis, though, has not been shown
quently, any physician who holds a valid medical license in an
unregulated state may perform any procedure, he/she so chooses,
to offer any advantage over symptomatic treatment135 and has
within an ofice. A surgeon may perform a procedure for which
associated costs. However, prophylaxis should be considered
he or she may have had little to no training, and may sedate a
for all patients with a high risk of PONV. Such patients include
patient without any training in anesthesia or airway manageyoung women having breast or gynecologic surgery, nonsmokers,
ment. In fact, there have been reported cases of patients undergoor patients with a history of PONV. Ensuring adequate hydraing a procedure without a preoperative evaluation, pertinent labs,
tion (up to 20 mL/kg), to avoid orthostatic hypotension and thus
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Business and Legal Aspects
10 It is in the anesthesia provider’s best interest to seek legal counsel
and create a valid business model before embarking on a career
in OBA. This model must consider the overhead costs associated with stafing and running a safe surgical ofice as well as the
potential and probable case load and patient insurance mix. An
OBA division within a department may provide beneits to an
academic practice in addition to the monetary ones. There may
be an intangible beneit to the community it serves, as well as
enhancing the anesthesia-training program.4 However, it would
become necessary to involve the American Board of Anesthesiology (ABA) as well as the American College of Graduate Education (ACGME) to ensure that any resident rotation outside the
ACGME-approved hospital setting is acceptable.
Many OBA groups have formed either professional corporations or limited-liability companies. Although not eliminating the
need for liability insurance, both of these arrangements serve to
protect the private assets of the anesthesiologist in the case of a
malpractice claim.3 Legal counsel may also prove to be beneicial
in creating business plans that follow all state and federal laws
regarding billing/collection and antitrust.140
It is imperative to have an aboveboard and legal relationship
with every ofice in which a patient is sedated. Billing strategies
must be legal and ethical. In this complex environment of thirdparty payers, it is quite easy to make legal errors. Ignorance of the
law offers no protection or excuse, and one should seek the advice
of expert billing agencies even if one chooses not to outsource
this responsibility. In calculating pricing, one must include all
overhead charges such as drugs, equipment, time, and business
expenses including malpractice insurance. A pricing structure
with the surgeon must exist before embarking on a business relationship. One must outline speciically what will be provided by
the ofice (e.g., intravenous equipment, antibiotics, monitors)
and what the anesthesiologist will supply. These decisions take on
further legal implications when the ofice is charging a facility fee.

Conclusions
OBA continues to rapidly expand and pose unique challenges
to anesthesiologists, who must not only provide medical care in
remote environments, but also have a good business sense and
an understanding of operating-room management. It is imperative that, although regulations have not kept pace with the growth
of OBA, anesthesia providers make it their responsibility to help
ensure that every possible safety measure is afforded to their
patients. Decisions about appropriate patient/procedure selection and equipping anesthetizing locations must be made in conjunction with the surgeon. All clinical decisions and anesthetic
techniques must take into consideration the need for rapid turnover and limited PACU availability. Any depth of anesthesia from
minimal sedation through regional and GA may be delivered as
long as the proper safeguards are in place.
The many advantages afforded by ofice-based surgery are
fuelling its evolution and as more complex procedures are conducted on patients with increasing numbers of comorbidities, the
anesthesiologist’s role as patient advocate is vital.
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