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BACKGROUND. Patient safety regulations and medical error
reporting systems have been at the forefront of current health
care legislature. In 2000, Florida mandated that all physicians
report, to a central collecting agency, all adverse events occurring
in an office setting.
PURPOSE. To analyze the scope and incidence of adverse events
and deaths resulting from office surgical procedures in Florida
from 2000 to 2004.
METHODS. We reviewed all reported adverse incidents (the death
of a patient, serious injury, and subsequent hospital transfer)
occurring in an office setting from March 1, 2000, through
March 1, 2004, from the Florida Agency for Health Care Admin-
istration. We determined physician board certification status,
hospital privileges, and office accreditation via telephone follow-
up and Internet searches.
RESULTS. Of 286 reported office adverse events, 77 occurred in
association with an office surgical procedure (19 deaths and 58
hospital transfers). There were seven complications and five
deaths associated with the use of intravenous sedation or general
anesthesia. There were no adverse events associated with the use

of dilute local (tumescent) anesthesia. Liposuction and/or
abdominoplasty under general anesthesia or intravenous seda-
tion were the most common surgical procedures associated with
a death or complication. Fifty-three percent of offices reporting
an adverse incident were accredited by the Joint Commission on
Accreditation of Healthcare Organizations, American Associa-
tion for Accreditation of Ambulatory Surgical Facilities, or
American Association for Ambulatory Health Care. Ninety-four
percent of the involved physicians were board certified, and 97%
had hospital privileges. Forty-two percent of the reported deaths
were delayed by several hours to weeks after uneventful dis-
charge or after hospital transfer.
CONCLUSIONS. Requiring physician board certification, physician
hospital privileges, or office accreditation is not likely to reduce
office adverse events. Restrictions on dilute local (tumescent)
anesthesia for liposuction would not reduce adverse events and
could increase adverse events if patients are shifted to riskier
approaches. State and/or national legislation establishing adverse
event reporting systems should be supported and should require
the reporting of delayed deaths.
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SINCE THE Institute of Medicine’s 1999 To Err Is Human
report revealed that “at least 44,000 and perhaps as many
as 98,000 Americans die each year in hospitals as a result
of medical errors,”1 patient safety issues have been at the
forefront of a national debate. Although much discussion
and legislation have focused on inpatient care, attention
has also been directed to the expanding outpatient set-
ting.2,3 Safer sedation, increased convenience and privacy,
and lesser costs have all contributed to the growing

demand for outpatient surgery.4–6 Almost 70% of surgical
procedures, many of these for cosmetic purposes, now
occur on an outpatient basis.7,8 In 2003, 56% of all cos-
metic procedures were conducted in a physician’s office,
28% in a hospital, and 16% in an ambulatory surgical
center.9 The total number of cosmetic procedures per-
formed in the United States increased from 6.6 million in
2002 to 8.8 million in 2003—a 33% increase in just 1
year. The most common procedures were rhinoplasty
(356,554 cases) and liposuction (320,022 cases).10 Office
surgical procedures, including cosmetic surgery, continue
to grow in scope and number.

With this increase in office-based surgeries and cosmetic
procedures, concerns about patient safety have emerged.
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News articles highlighting the hazards of office surgery,
particularly liposuction, have contributed to the growing
alarm.11–13 If errors happen so often in regulated hospitals,
what about unregulated physician offices? Critics point to
various systemic shortcomings, including a lack of peer
review, no plans for emergency backup, and few “quality
of care” reporting systems.3 As regulators, the media, and
patients assume the worst, state medical boards and legis-
latures have been “driven by honest concern, interspecialty
competition, and public outrage” to impose restrictions
on office procedures.12 Requiring facility accreditation,
limiting certain anesthesia techniques, and mandating
adverse event reporting are examples of the current restric-
tions aimed at improving patient safety in the office set-
ting.14 But are these laws and regulations based on actual
evidence-based data?

In 2000, the State of Florida mandated that physicians
report all adverse events occurring in an office setting to
the Florida Agency for Health Care Administration
(AHCA). Nineteen months of this prospective and verifi-
able data has previously been reported by this author. In
4this article, we update the earlier study for 4 years of
Florida adverse event data and analyze the type, extent,
and incidence of adverse events and deaths resulting from
office procedures. We hope that this type of information,
collected from a standardized adverse event reporting sys-
tem, will be used to develop judicious regulations that
improve patient safety.

Methods and Materials

Since February 2000, Florida has required physicians to
report adverse events occurring in office facilities to a cen-
tral collecting body, the Florida AHCA. These reportable
adverse events include the death or transfer of a patient;
brain or spinal damage; procedures involving the wrong
patient, surgery, or surgical site; other damages not
included in the informed consent; and the removal of for-
eign objects.15 As underreporting is a possible problem, the
agency cross-checks this reported data with malpractice
claims and spontaneous complaints. Any physician with a
noted discrepancy in adverse event reporting is investi-
gated and possibly reprimanded.11 These range from repri-
mands and fines to license revocation. Each punishment is
individually determined.

For this study, we obtained 4 years of incidence reports
(March 1, 2000, through March 1, 2004) from the Florida
AHCA, which is public domain. We obtained physician
board certification status via the Internet site
<www.abms.org/newsearch.asp> and office accreditation
via the Web sites of various accreditation agencies. In addi-
tion, we contacted all physician offices reporting an
adverse event and determined physician hospital privi-
leges. We then confirmed this information by contacting

the hospital. All filed incident reports are available for
review at <www.theskincancercenter.net>.

Results

During 4 years of data collection, there were 286 incident
reports. We excluded 209 of these as “background noise,”
or events that did not involve a surgical procedure or did
not result in death, such as an anxiety attack.11 Of the
remaining 77 reported events occurring in association with
an office surgical procedure, 19 resulted in patient death
and 58 in hospital transfer (Tables 1 and 2).

Deaths

Of the 19 deaths, 5 occurred following liposuction per-
formed by a plastic surgeon under general anesthesia. Two
of the five deaths occurred in association with an
abdominoplasty procedure as well. Three were attributed to
a pulmonary or fat embolism and two to unknown causes.
All five deaths following liposuction occurred several hours
to 9 days after uneventful discharge. We consider this a
“delayed” adverse event.

Twelve of the 19 deaths happened in association with a
cosmetic procedure. In addition to the five deaths follow-
ing liposuction, three occurred following abdominoplasty
and one each following breast implant surgery, breast
reduction, rhinoplasty and chin implant, and a face-lift. Of
the 12 deaths associated with a cosmetic procedure, 6 of
the procedures were performed in an accredited facility, 9
were performed under general anesthesia, and 3 were per-
formed under intravenous sedation.

Of the seven deaths associated with a noncosmetic sur-
gical procedure, two took place in conjunction with a
pregnancy termination and two with a dialysis catheter
placement. One death occurred with a liver biopsy and
two delayed deaths occurred with a gastrointesinal perfo-
ration (one colonoscopy and one after an upper
endoscopy).

Eight of the 19 reported deaths (42.1%) were delayed
by several hours to weeks after uneventful discharge or
after hospital transfer.

Surgical Incidents Not Resulting in Death

Fifty-eight surgical procedures resulted in a transfer to a
hospital but not death (see Table 2). Overall, 67.2% (39 of
58) of the incidents occurred in association with a cos-
metic procedure. These included 10 complications from
liposuction and 4 complications from liposuction plus
abdominoplasty and/or breast surgery. Thirteen of the
events associated with liposuction were reported by plas-
tic surgeons and one event by a dermatologist. Most of
these (12) occurred with the use of general anesthesia.
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Other cosmetic procedures yielded 25 adverse events.
Eleven incidents occurred after breast augmentation or
reduction, five after abdominoplasties, two after a face-lift,
one after reconstructive mastopexies and abdominoplasty
surgery, and one each following rhinoplasty, rhytidectomy,
blepharoplasty, laser resurfacing and nasolabial fold
implant, laser treatment and facial rhytids, and laser peel
and eyelid-/neck-lift.

Noncosmetic surgery produced 19 incident reports: 5
following a colonoscopy or polypectomy, 4 after a preg-
nancy termination, 3 after ovarian aspiration or oocyte
retrievals, 3 following skin cancer excisions, and 1 each
following cytoscopy, circumcision, hemorrhoid ligation,
and vasectomy reversal. There was also one report of a
spinal accessory nerve laceration by a physician assistant
“operating in an unsupervised fashion” in an internist’s
office.

Anesthesia

Twelve adverse incidents were associated with anesthesia:
seven complications and five deaths (Table 3). All anes-
thesia complications and deaths occurred in association
with cosmetic procedures and none were for medically
necessary procedures. Seven of these incidents occurred
with anesthesia administered by anesthesiologists (MDs),
three by certified registered nurse anesthetists (CRNAs),
and two by the operating plastic surgeon. Two deaths and
five complications were associated with the use of general
anesthesia and three deaths and two complications with
the use of intravenous sedation. There were no complica-
tions or deaths associated with the use of dilute local, or
tumescent, anesthesia when used alone for liposuction.

Adverse Drug Reactions

Overall, there were 45 anaphylactic reactions: 35 were due
to chemotherapy infusions, 8 from radioactive dye, and 2
reported in association with lidocaine use.

Office Accreditation, Physician Certification, and
Hospital Privileges

Overall, 53.2% of the offices reporting an adverse event
were accredited by either JCAHO, AAAASF, or AAAHC
(see Tables 1 and 2). Seven of the 19 offices reporting a
death were accredited (5 accredited by AAAASF, 2 by
AAAHC, none by JCAHO). Additionally, 34 of the 58
offices reporting an adverse incident without death were
accredited (22 by AAAASF, 9 by AAAHC, and 3 by
JCAHO). Of the 12 incidents owing to anesthesia, 75%
occurred in an accredited office (8 by AAAASF, 1 by
AAAHC).

The vast majority (94%) of physicians reporting an
adverse incident were board certified (eight physicians

reported two incidents each). Similarly, 97% of the report-
ing physicians had hospital privileges. No physicians were
operating outside the training parameters of their reported
specialty.

Physician Specialty

In terms of the specialty of the operating surgeon, plastic sur-
geons reported 57.9% (11 of 19) of the deaths, interven-
tional radiologists reported 15.8% (3 of 19), gastroenterol-
ogists reported 10.5% (2 of 19), obstetrician-gynecologists
reported 10.5% (2 of 19), and a facial plastic surgeon
reported 5.3% (1 of 19) of the deaths.

Of the 58 adverse events not associated with a death,
plastic surgeons reported 62.1% (36 of 58), obstetrician-
gynecologists 13.8% (8 of 58), gastroenterologists 6.9%
(4 of 58), facial plastic surgeons 5.2% (3 of 58), derma-
tologists 5.2% (3 of 52), and urologists 3.4% (2 of 58),
and both a vascular surgeon and an interventional radiol-
ogists each reported 1.7% (1 of 58 each).

There were three adverse incidents reported by derma-
tologists; none resulted in a death. The first incident was a
second-degree facial burn that occurred after gauze ignited
during a skin cancer excision. The next incident involved
a vasovagal problem following liposuction under general
anesthesia administered by a CRNA. This patient was
admitted to the hospital and discharged the following day.
The third adverse event was atrial fibrillation following a
skin cancer excision. This patient drove himself to the hos-
pital and was not admitted.

Discussion

Medical error reduction and patient safety are topics of the
utmost importance for health care practitioners and leg-
islative administrators. The 4 years of Florida data can
help clarify the actual adverse events occurring in an office
setting. The various lessons learned from these data should
be used to reduce medical errors and improve patient
safety.

First, liposuction performed under general anesthesia
continues to be a problem. Five reported deaths and 14
transfer incidents occurred as a complication of liposuction
(with or without another associated procedure) under gen-
eral anesthesia or deep sedation. According to the Florida
data, there were no problems associated with liposuction
using dilute or tumescent anesthesia. Similarly, Coleman
and colleagues’ study of malpractice claims supports the
safety of office-based liposuction performed by dermatolo-
gists using tumescent anesthesia for small-volume fat
removal.12 In addition, Housman and colleagues’ survey of
261 dermatologic surgeons performing a total of 66,570
liposuction procedures found a low rate of serious adverse
events (0.68 per 1,000) and no reports of associated
deaths.16
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All three studies support the safety of tumescent lipo-
suction performed by dermatologists in an office setting.
Restrictions on this procedure, therefore, would not likely
reduce the number of adverse events. If regulations shift
patients from tumescent liposuction to other forms of
anesthesia, there is the risk of increasing adverse event
rates. Unfortunately, data on the number of liposuction
procedures performed and the specific anesthesia used do
not exist. To accurately calculate the rate of adverse events
associated with liposuction, an accurate count of the num-
ber of procedures is needed. Moreover, patients were not
prospectively randomized to different treatment settings,
so other factors, such as multiple surgeries, patient comor-
bidities, and physician experience, could underlie differ-
ences in adverse event rates.

Numerous covariables must be considered when assess-
ing adverse outcomes associated with liposuction and gen-
eral anesthesia. The anesthesia used and the associated
morbidity and mortality rates seem to vary directly with
the procedure’s severity. As Housman and colleagues state,
“intravenous sedation and general anesthesia are used
more often when large-volume liposuction is performed in
conjunction with other cosmetic surgical procedures.”16

This information should be taken into consideration when
assessing an adverse event associated with liposuction
under general anesthesia. Other variables that should be
considered include the amount of fat removed per proce-
dure, concurrent or multiple procedures, the presence of
fluid overload, the administration of toxic levels of lido-
caine with general anesthesia, the inpatient setting, and
the use of multiple forms of anesthesia. Several studies
have identified these variables as risk factors associated
with liposuction.16–19

Furthermore, assessing the role that anesthesia plays in
any type of adverse event is difficult. There are many situ-
ations and potential interactions in which general anes-
thetics may have an association that is not directly causal
to morbidity and mortality. For instance, the fact that the
patient is unconscious during a procedure could mask
signs or symptoms of a problem. This delay in diagnosis
could lead to higher mortality. Of the five deaths associ-
ated with anesthesia, two were due to rapid bradycardia
and one each to cardiopulmonary arrest, bronchospasm
during induction, and postoperative respiratory and renal
failure. The various complications associated with general
anesthesia include early malignant hyperthermia, gastric
aspiration, hypoxia after extubation, respiratory failure
and acute pulmonary edema, ventricular tachycardia, and
an acute rise in systolic blood pressure. Although almost
half of the Florida adverse events were associated with
general anesthesia, assigning a direct causal relationship is
not possible.

Next, the data also indicate a high frequency of drug
reactions (45 cases reported). Medications used to treat
anaphylaxis should be up to date and within easy access.

The Florida adverse event information supports the fact
that a wide variety of both cosmetic and medically neces-
sary procedures are performed in office settings. It is
notable that there are no anesthesia-related deaths or
transfers for medically necessary procedures. Legislation
aimed at restricting office surgery for medically necessary
procedures will reduce access to care and increase costs
and does not appear warranted. Underinsured patients not
able to afford expensive hospital facility fees may be
denied access to care.

Furthermore, the Florida data do not support restric-
tions of surgical practice based on facility accreditation
status. Several states, including Pennsylvania, Rhode
Island, Florida, California, and Georgia, and several pro-
fessional organizations, including the American Society of
Plastic Surgeons and the American Society of Aesthetic
Plastic Surgeons, require office accreditation by an outside
agency.4,5 However, the data suggest that office accredita-
tion does not improve patient safety because over half
(53%) of offices reporting an adverse event were accred-
ited through AAAASF, AAAHC, or JCAHO. As the major-
ity of Florida offices that reported an adverse event are
accredited, restrictions that limit surgical procedures in
nonaccredited offices are not supported by these data.

Likewise, restrictions limiting office surgical procedures
based on physician board certification and hospital privi-
leges are unlikely to be beneficial because 94% of the
physicians reporting adverse events were board certified
and 97% had hospital privileges. Physicians were not
operating outside the training parameters of their reported
specialty, nor were physicians operating in their offices
because they could not obtain hospital privileges.

Another trend seen in the Florida data involves the high
percentage (44%) of reported delayed deaths or deaths
occurring several hours to weeks after uneventful dis-
charge or after hospital transfer. This type of delayed
adverse event makes the site of procedure irrelevant. State
regulations and accreditation agency standards are very
specific in defining the nature of an adverse event and how
to report an adverse event. However, we were unable to
find many specific rules requiring the reporting of delayed
adverse events.20 One notable exception includes a Ten-
nessee Senate bill (#2316) that requires the reporting of
“procedure related incidents, regardless of setting and
within thirty (30) days of the procedure.”21 Another excep-
tion, found in a revision of the AAAASF standards, states
that “any death occurring within thirty days of a surgical
procedure performed in an accredited facility must be
reported.”22 Specific rules regarding the reporting of
delayed deaths in all settings should be implemented and
policy shaped accordingly.

Most importantly, the data illustrate that office-based
surgery, with the exception of liposuction under general
anesthesia, is not an emergent hazard for patients in
Florida. Like that found after 19 months, most of the
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adverse events were “isolated accidents, unexpected, and
probably unpreventable.” Other studies also support the
safety of office surgery.7,12,23 Two studies that compared
the number of Florida adverse events with the estimated
number of outpatient surgeries differ significantly. Vila
and colleagues found a 10-fold increase in the risk of
adverse events occurring in the office setting compared
with an ambulatory surgical care setting.24 However,
Venkat and colleagues, using a more thorough estimate of
the number of procedures performed, found the rate of
adverse events in Florida offices to be as low as that found
in the ambulatory surgery center setting.15 There is a need
for a prospective study to examine this rate when the num-
ber of adverse events and the number of procedures per-
formed are tandemly collected.15

Overall, the Florida data demonstrate the utility of col-
lecting and analyzing adverse event data to improve patient
safety. Governments at both the state and the federal level
have started to implement adverse event reporting systems.
For instance, both the Senate and the House of Represen-
tatives have passed similar bills approving the formation of
patient safety organizations.25 These organizations will
gather and analyze voluntary, confidential, and legally pro-
tected adverse event and medical error information to be
used to improve patient safety.25 Similarly, six states have
created patient safety centers, and 22 states have estab-
lished some type of adverse event reporting system.26

A study conducted by the National Academy for State
Health Policy concluded that it was “too early to tell what
level of error and adverse event reporting improves patient
safety.”26 Nonetheless, proponents point to the success of
similar adverse event reporting systems used by NASA, the
Veterans Administration, the aviation industry, and the
Food and Drug Administration.25,27 Thus, the federal gov-
ernment and many state governments have implemented
adverse event reporting systems to improve patient safety.

In conclusion, patient safety and the reduction of
medical errors are of the utmost importance to health
care providers. Government agencies are implementing
adverse event reporting systems to analyze medical mis-
takes, implement regulations, and improve patient
safety. The Florida adverse event data now total 4 years
and should be used to help shape the policy of office-
based surgery, a growing and important part of our
health care system.
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Commentary

It has been estimated that 25% of all surgical procedures in 2002
were performed in the office and that by the end of this year, over
half of all surgical procedures will be performed in the outpatient
setting. This growth has raised concern about patient safety in
state legislatures and state boards of medicine. Although I believe
that office-based cosmetic surgery is safe, there is only limited
proof available to back up that opinion. This extremely impor-
tant study by Coldiron and colleagues helps confirm that office-
based surgery is indeed safe and that many of the suggested
“fixes” to improve patient safety, such as mandatory hospital
privileges, board certification, and use of accredited facilities, do
not, in fact, appear to accomplish that goal. Since there are no
federal and few state requirements for reporting adverse events
during office-based surgeries, it is extremely difficult to thor-
oughly evaluate the extent, if any, of this problem. That is why
their study is so important.

What is needed is a comprehensive and standardized national
system of mandatory reporting of adverse events for all office-
based procedures. Without a full accounting of adverse events

from all states, it is simply impossible to accurately determine the
safety of office-based surgical procedures. This information must
include the details of the procedure, setting, facility accreditation
status, anesthesia, the patient’s general health and age, the physi-
cian’s specialty and board certification, and whether the physi-
cian has hospital privileges to perform the procedure. To prevent
underreporting, this information must be confidential and not
discoverable in case of litigation.

Although office-based surgeons may believe that what they
are doing is safe and in their patients’ best interests, in spite of
this article, without full and comprehensive collection of adverse
event data, that position can never be proven. Incomplete data
could possibly result in the passage of meaningless legislation or
inappropriate regulations that do not improve patient safety.
Data collection of this type, under the conditions described
above, should be supported by all physicians who are truly con-
cerned about providing the highest quality of care under the
safest conditions possible for their patients.

RONALD G. WHEELAND, MD
AZ Q19
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