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Abstract

The 5th James H. Nicoll Memorial lecture was delivered at the 5th International Congress on Ambulatory Surgery, Boston, Massachusetts,
2003. A summary of historic events and modern concepts of care for the ambulatory surgical patient is summarized. Current guidelines of the
American Society of Anesthesiologists were developed using an evidence-based model. Data, however, are lacking and conclusions basec
largely on consensus of experts. Morbidity and mortality are low frequency events. Large populations must be studied to identify and correct
causative factors. Data from recent studies are noted and critiqued. Office-based surgery is a specific venue of concern.
© 2005 Elsevier B.V. All rights reserved.
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I am honored to have been invited to deliver the 5th James  Dr. Nicoll performed 7392 of these operations himself.
H. Nicoll Memorial lecture. It is especially gratifying for  They included hare lips, cleft palates, hernias, and the like.
me to be able to address the 5th International Congress onTime precludes a more lengthy description of his amazing
Ambulatory Surgery at which so many of my friends and accomplishments and philosophy, especially his criticism of
professional associates are in attendance. In particular, | wishhospitalization and his insistence on getting the children back
to especially express my admiration and appreciation to Dr. to their nursing mothers as soon as possible.

Bernard Wetchler who contributed greatly to my education  Again, due to time constraints, | will note briefly some of
on many historical events noted briefly at the beginning of the other more recent milestones in the development of the
this talk. field of ambulatory surgery.

In 1999, when Professor Paul E.M. Jarrett authored a de- In 1916, Ralph Waters opened The Down-Town Anesthe-
scription of Dr. Nicoll's accomplishmen{4], it marked the sia Clinic in Sioux City, lowa, a “free standing” cent&].
100th anniversary of the year in which Dr. Nicoll initiated Later, among the recognized early hospital based ambulatory
“modern” Day Surgery—the year, 1899. units were those developed in:

Dr. Nicoll, a surgeon, published his landmark article on

the surgery of infancy in 190[2]. In this he described a 10- 1959 - by Eric Webb and Horace B. Graves in Vancouver,
year surgical experience at the outpatient clinic in the Glas- BC [4];

gow Hospital for Sick Children in which 8988 patients were 1962 - by David Cohen and John Dillon, at The University
treated as outpatients after operation. Nearly one-half of the of California, Los Angeles, California, USE];
patients were children less than 3 years of age. 1970 - by Marie Louise Levy and Charles S. Coakley, at
The George Washington University Medical Center,
Washington, DC, USA®6].
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1970 - by John Ford and Wally Reed, in Phoenix, Arizona, 1. Practice parameters of the American Society of
USA[7]. Anesthesiologists

First, let us look at the American Society of Anesthesiolo-
gists (ASA) process for developing and defining these param-
eters. “Practice parameter” is the global term used by ASA

In case you are wondering, my ticket was punched as a
card carrying ambulatory anesthesiologist approximately 37
years ago, while working with Drs. Levy and Coakley. and includes Standards, Guidelines and Advisories.

What have we learned during and since that time? What  «giandards” are rules or minimum requirements. They in-
are some of the issues, which have been resolved or are stil, ;e for example, the Standard for Basic Anesthetic Mon-
outstanding? How valid are our supporting data? As seenji,ring Standards were developed by consensus and before
through my eyes, a brief description and analysis follows. yhe cyrrent formal, evidence-based process was instituted.
First, a look at what was and whatis. _ _ Particularly relevant to outpatient surgery are several

In 1966 W|th the opening of the outpanept surgical unit at “Guidelines’—defined as recommendations or guides and
George Washington, the goals and objectives were to: one “Advisory” or report. All were subject to the application

on an evidence-based model. They include:
e reduce the cost of medical care—commonly referred to as Practice Guidell for P Ve Fasti blished i

“COST CONTAINMENT”, - 1;:;(;t.|ce uidelines for Preoperative Fasting, published in
- Practice Advisory for Preanesthesia Evaluation, in 2002;
and
Practice Guidelines for Postanesthetic Care, in 2002.

e increase the availability of hospital beds for those who
needed them, and

o offer the same quality of care as an inpatient without its in-
conveniences and the potential hazards of cross infection.”

Inherent in the development of these parameters is an
In 1966, acceptable patients were primarily those classi- extensive literature review in which the methodology, re-
fied as ASA status 1 or 2, and procedures were short with nosults, and validity of the data are quantified. In addi-
invasion of the body cavity. Currently ASA status 3 or 4 pa- tion, the data are analyzed for the relationship between
tients may be acceptable while procedures are often lengthyan intervention and an adverse outcome. For example,
and frequently include those involving invasion of body cav- in the Practice Guidelines for Preoperative Fasting, there
ities. is a recommendation for withholding clear liquids for a
In the past, the primary anesthetic route was by inhalation minimum of 2h prior to the administration of the anes-
while currently there is an emphasis on using the primar- thetic while a light meal should be withheld for at least
ily intravenous or regional anesthesia techniques. Recovery6 h [8]. Although these recommendations are based on
required the use of rigid discharge criteria. These included gastric emptying times and seem prudent, published ev-
a minimum stay and the requirement for ingestion of oral idence in humans is silent on the relationship between
fluids and voiding (in adults) before discharge. Currently, fasting times, gastric volume, or gastric acidity and the
there may be no requirement for a minimum stay. As a mat- risk of emesis/reflux or pulmonary aspiration, the adverse
ter of fact, some facilities have established ground rules by events.
which the “phase one” recovery unit may be bypassed en- The recommendations in the Practice Advisory for Pre-
tirely. anesthesia Evaluati¢8] are based on even softer data; hence
While inpatient surgery was the rule early on, outpa- the use of the term “advisory” as opposed to “guideline”. In
tient surgery has now become the vogue. The current buz-the past, most outpatients were required to make an addi-
zwords continue to be cost containment. Additional con- tional visit to the facility prior to the day of surgery in order
cepts include patient satisfaction and patient safety. Af- to obtain a detailed history, perform a physical examination,
ter 30 plus years we have a large database, which hasand obtain laboratory data. Currently, the Advisory recom-
been accumulated largely through observation and experi-mends thatthe preoperative visit prior to the day of surgery be
ence. What is left to study? How good are our reports? performed in patients with a high severity of disease and/or
What is their design and biases? How valid are the conclu- those undergoing procedures with high surgical invasiveness.
sions? Although this advice seems prudent and rational, it has never
This is the basis of my talk today. | have not made an been field tested for validity and hard data to support the
active attempt to duplicate the presentations, which follow recommendation are lacking.
and will be presented in more detail later in the Congress.  Likewise, the recent summary of recommendations for
| will attempt to present on overview and perspective of discharge in the Practice Guidelines for Postanesthetic Care
where we are and where we should go from here. The data,[10] include:
which | shall present, are from the U.S. and Canada. | was

unsuccessful in obtaining the results of recent studies from- the requirement for urination prior to discharge is no longer
abroad. a routine and is limited to selected patients,
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- the ability to drink and retain clear liquids is no longer a Of patrticular note is the experience in the field of Anes-
requirementand is recommended only for selected patients thesiology. In 1985-2001, the average indemnity for anes-
and thesiologists per claim was $167,180, the highest average

- a mandatory minimum stay should not be required. indemnity of all physician specialties. Between 1997-2001,

however, the average indemnity had decreased by two-

efits of employing these new criteria. Although not the orig- thirds to $48,357. Much of the improvement in anesthe-

inal intent, the recommendations are based mostly on the>'a care has been attributed fo the development and im-

lementation of the American Society of Anesthesiologists
consensus of experts, as are all three ASA products note . . o
o e . Standards for Basic Anesthetic Monitoring and the Prac-
above. This is not meant to be a criticism of the tireless, thor-

. : . .~ tice Guidelines for the Management of the Difficult Air-

ough, and expensive undertakings of the American Society ) . :

! : . ..~ 7 way. In the ASA’s Closed Claims study, respiratory related
of Anesthesiologists. The ASA has provided an authoritative ; ;

: ! . claims have declined from 36% in the 1970s to 14% the 90s

set of recommendations, which have markedly improved pa-
. : : : : L [14].
tient satisfaction while presumably not increasing risk. Let
us make it perfectly clear, however, that although outcome
research is not supportive the benefits probably exceed the
risks. In effect, then, the quality of care continues to be based3- Outcome measures

The literature, however, is insufficient to evaluate the ben-

primarily on: ) . -

. ] Fried and Twersky have identified several measures for
- risk related to benefrF, measuring outcomes for ambulatory surgery. These include:
- cost related to benefit, cancellations, admissions, morbidity and mortality, readmis-
- patient satisfaction, and sions, resumption of activity and patient satisfactjas].
- physician comfort. Several of these parameters will be discussed.
2. Outcome research 3.1. Readmissions
2.1. Association data In two studies of ambulatory surgery patieriis,17],

the rate of return of the patient to the hospital, ambulatory

FASA: in 1984, nearly 20 years ago, Herb Natof partic- surgery unit, or emergency room within 30 days ranged from
ipated in a study sponsored by the Federated Ambulatory1.1 to 3.0%. Many readmissions were unrelated to compli-
Surgery Association (FASAJL1]. 87,492 outpatients were  cations of the surgical procedure or anesthetic care. In both
studied to determine the relationship between anesthetic techstudies, the primary predictor for readmission was genito-
nigue and the incidence of complications. The highest inci- urinary surgery. Once the patients had initially been dis-
dence was found in patients whose surgery was performedcharged home after surgery, anesthesia-related symptoms did
using local and sedation. In 3000 of these patients, the se-not cause readmission. As in much of the outcome studies on
dation was administered by the surgeon. To this day, non- ambulatory patients, readmissions represent a low frequency
anesthesiologist administered sedation/analgesia remains avent.
major source of morbidity and mortality. In addition, recent
efforts by ASA have been directed at defining levels of seda-
tion, the continuum, and the probability of adverse events as3.2. Admission and death in the elderly
the depth is increasdd?2].

PIAA: The Physician Insurers Association of America As described in the previous section, readmissions were
(PIAA) represents 53 doctor owned insurance firms. It ex- a low frequency event. In an effort to evaluate a large
plores liability related to medical claims of their insured prac- population, Fleisher et a[18] focused their research in-
titioners and some facilities. In the summer of 2002, their terests on a Medicare administrative database. They stud-
publication PIAA Research Notes was dedicated to the sub-ied admission and death within 7 days and 30 days af-
ject “Ambulatory Surgery Center$13]. Of note in the PIAA ter outpatient procedures in the elderly. Five percent of
Data Sharing Project is that, since 1985, over all of their in- the claims for a 5-year period (1994-1999) were re-
sured, there were 172,000 closed malpractice claims totalingviewed. Their review covered 564,267 procedures of which
$9.2 billion in indemnity. 360,780 had between performed in hospitals; 175,288 in

One thousand eight hundred and eighteen claims, or 1%,ambulatory surgical centers; and 28,129 in an office set-
involved Ambulatory Surgery Centers. In terms of money ting.
spent, $46 million was allocated for indemnity and $20 mil- The rate of the adverse events studied was lowest in the am-
lion for defense expenses. The claims for ambulatory surgerybulatory surgical center and highest in the outpatient hospital
are increasing in frequency but at a rate slower than otherunits. The latter was expected; however, the fact that adverse
medical malpractice claims. events were more frequent in an office setting compared to
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the ambulatory units was unanticipated. This subject will be mined as follows:
discussed later. _ o numerator  indicators or outcomes

The §tu_dy .of this large medlcare.admmlstratlve data.set denominator _ risk — adjustment
had its limitations. For example, during the 5 years studied, . _ _
there were 156 deaths. Yet specific causes of neither mortal- 2ge; American Society of Anesthesiologists physical status;
ity nor admission could be determined with certainty. They surgical procedure; type of anesthetic administered, etc.
could have been influenced by anesthesia, surgery, patient The goal is to identify “Benchmarking”, or “Best prac-
disease or a combination as well as nonsurgical factors sucHices”, to ensure Quality Improvement, and to establish poli-
as an automobile accident occurring post discharge. The au<cies and procedures based on valid data. Conclusions based
thors concluded that the value of the study was to determineon information, which is incomplete, or limited to a local

current practice patterns and to generate hypotheses for futurdurisdiction can be challenged. In addition, voluntary partic-
studies. ipation in the data collection process may fail to identify all

adverse events. In other words, what is required is a national
database with universal participation originated and directed

3.3. Office-based surgery by physicians or mandated and directed by government agen-
cies, payers, and accreditation bodies.

The study of the medicare data base noted previously, is  The question is whether or not this is a pipe dream or is
not the only one identifying the risk of procedures performed it being done at any level in the field of medicine. Believe it
in an office setting. Vila et al[19] compared surgical out-  or not, a model was developed in 1994 by the largest single
comes in offices and ambulatory surgery centers in the Statehealth care provider in the USA: The Veteran’s Health Ad-
of Florida. The data were obtained from the Florida Board ministration. Their system includes 123 VA medical centers,
of Medicine for Office Based Surgery and from the Florida which perform major surgery.

Agency for Health Care Administration for Ambulatory Sur- They have implemented a National Surgical Quality Im-
gical Centers. provement Program known as NSQIP. Itis the first nationally

All adverse incident reports to the Florida Board of validated, outcome based, risk adjusted, and peer controlled
Medicine for procedures from April 1, 2000 to April 1, 2002  program in major surgery. Preoperative and intraoperative
were reviewed. The number of office procedures performed data are collected prospectively. The data are used for bench-
during a 4-month period were used to estimate the total num-marking and quality improvement. In one of its more recent
ber of procedures; i.e. the denominator. Precise data wereg0-day mortality study of 727,000 cases, mortality was re-
reviewed on procedures performed in the year 2000 in the duced by 27% and mortality by 45§21].
ambulatory surgery centers since all were required to be re-  Why has this model not been duplicated by others? Why
ported. is it notin place in facilities in addition to the VA? Itis costly

Adverse events occurred at a rate of 66 and 5.3 per 100,000and requires a tremendous effort to collect, input, and ana-
procedures in offices and ambulatory surgery centers, respectyze the data. The U.S. Congress requires that outcomes in
tively. The death rate per 100,000 procedures performed wasvA hospitals be reported and funds it accordingly. Currently,
9.2 in offices and .78 in ambulatory surgery centers. There specialty organizations such as the American College of Sur-
was an approximately 10-fold increased risk of adverse in- geons have entered into a joint study with the VA to collect
cidents and death in the office setting. These findings led todata from 14 non-VA hospitals. The study is funded by the
the establishment of many regulations to improve the safety U.S. Federal Agency for Health Care Research and Quality
of the patient in the office setting. They include a limitation under a research grant.
in the duration of elective cosmetic and plastic surgeries as  Perhaps this could represent a method and model which
well stipulations when the presence of an anesthesiologistthe Society for Ambulatory Anesthesia and the Federated
would be required. Experience in the State of Florida as well Ambulatory Surgery Association should pursue. One way or
as other regions of the USA has led the American Medical another we must collect large samples of meaningful data.
Association and its partners to develop Office-based Surgery  Thank you again for the opportunity to address the 5th
Core Principles for regulation of office-based surgery which International Congress on Ambulatory Surgery. Itis has been
can be adopted by States and other jurisdict[@o$ a great privilege to attempt to follow in the footsteps of Dr.

Nicoll.

4. The future
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Abstract

This article will provide information that can be used to create or enhance the position of a medical director in a surgical suite. Included
are role descriptions and distinctions. Lists of tasks or responsibilities are also provided, along with a model that may be useful for medical
director selection, development, and evaluation.
© 2005 Elsevier B.V. All rights reserved.
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The surgical suite can be compared to an airline or a restau-space or time but stems from respect. With the advisory style,
rant, industries that also operate in an environment of efficient the director’s position is delicate and difficult to maintain and
service. Call it “firstempty room,” “stand-by,” or “please wait it often carries the stigma of being a figurehead. Although
at the bar,” customers must be accommodated whether theymost medical directors use a style somewhere between these
have reservations or not. This is just one of the responsibil- two extremes, a position that offers responsibility without
ities of the medical director, whose role can be thought of authority should be avoid€gd].
as integrating the administrative, medical, and financial tasks ~ The need for a medical director may be questioned and in
for the management of the surgical suitalfle 7). Although one study, physician participation in hospital managementdid
anesthesiology is the practice of medicine, the practice of not improve hospital efficiencf8]. When other parameters
anesthesia has become a business, and in the operating roonfe.g., clinical and financial) were included in another study,
anesthesiologists have become prominent in the role of med-physician-led organizations were conspicuous among the top
ical director[1]. hospitalg9]. Clearly, the position can have merit.

As business professionals, doctors perform arange oftasks  Perhaps one of the most difficult aspects of a medical di-
in common with other business managg¥s4], and the op- rector’s job is protecting patients from another surgeon. To
portunities for the “physician executive” continue to evolve a surgeon, his are the only patients and deserve considera-
[5]. The two extremes of leadership or management style for tion before anybody else’s patient. Although a surgical suite
a medical director can be thought of as authoritarian or ad- should always provide what surgeons need and always try to
visory. The authoritarian style invests a significant amount provide what surgeons want, a surgeonantsshould not
of power in the medical director and may be most effective be satisfied at the expense of theedsof another surgeon.
when this power is linked to time, money, or space. In the Just as on the battlefield, triage is an important skill when
authoritarian style, the medical director retains both respon- unlimited health care resources are not available.
sibility and authority. It is important to have clout where it Even though the patient is a customer, the phrase “patient
countg[6]. care” carries little incentive to modify the behavior of health

The opposite management style is advisory, in which the care personnel. This term is most often uttered when a sur-
medical director has little authority, but also little responsibil- geon or an administrator is concerned about one particular
ity. The medical director’s influence is not linked to money, patient. The medical director must recognize that he or she is

0966-6532/% — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.ambsur.2005.02.007
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Table 1 Table 2
Medical director tasks (3) Management model for doctors
Administrative Contextual awareness
Employee evaluation, counseling and education Strategic thinking
Responsibility for nursing and administrative staff Functional and operational skills and knowledge
Personnel scheduling Interpersonal and team skills
Facility and equipment maintenance Self-management

Adherence to safety and legal requirements
Serves on or delegates representatives to hospital and medical staff com-
mittees concept, senior organizational roles, and the structure and

Maintains records .
Projects unit needs and activities for future planning process of local units.

Accreditation The second cluster, strategic thinking, is based on un-
Quality assurance/quality improvement programs derstanding strategic processes and applying them. Strategic
Medical thinking includes the ability to generate a vision and long-
Scheduling of anesthesiologists and surgical procedures term strategies, to contribute to the development of organiza-
Determining the appropriateness of patients and procedures for the facil- tional goals, and to link daily activities to strategic plans.
ity Functional and operational skills and knowledge of arange

Liaison with the physicians who practice at the facility
Arbiter for the physicians
Maintenance of an efficiently managed unit

of activities and methods are generally associated with the
daily operation of units in health care organizations. Among

Keeper of the licenses (e.g., DEA, laboratory) these skills are recruitment and selection of non-medical staff,
Accreditation pursuit of equal opportunities policies, training non-clinical
Quality assurance/quality improvement program staff, appraising and implementing disciplinary procedures,
Financial negotiating contracts, monitoring business planning and per-
Budget preparation formance, managing a budget, generating income, managing
Budget monitoring organizational crisis, handling official complaints, using in-

Operation of the units within budgetary constraints

Budgeting for and purchasing capital equipment formation systems, and problem-solving and decision mak-

ing. Quality issues such as implementing patient satisfaction
and clinical audit are also included.
responsible not just for one customer, this surgeon’s particu-  Interpersonal and team skills include communicating sen-
lar patient, but also for all the other customers, including the sitive information; counseling and mentoring colleagues and
surgeons and the nurses. The best way to provide good pasubordinates; chairing and contributing to meetings; making
tient care is to take good care of all the health care providers; presentations; dealing with the media; negotiating; conduct-
“nurse care” and “surgeon care” are just as important as “pa- ing interviews for appraisal, selection, grievance and disci-
tient care”. pline; delegating work; resolving conflict; and goal setting
The medical director sees to it that everybody plays nicely for others.
in the sandbox. To assure that no one plays favorites, policies  Self-management skills used in the management of ca-
and procedures should be adopted and periodically reviewedreer and personal effectiveness at work include learning ef-
Strict adherence to policy protects patients and facility staff. fectively from experience, managing a professional reputa-
It is important that surgeons and facility staff participate in tion, implementing difficult non-clinical decisions, acting in-
the formulation of these rules and regulations. dependently with initiative, managing time, handling uncer-
A problem with many current models of medical director- tainty, and demonstrating self-awareness and effective pre-
ship may be the emphasis on managementrather than on leadsentation.
ership. To have followers presupposes aleader, notamanager. While not exhaustive, the above lists can help to guide the
Leadershi10], often a product of innate or intuitive factors, development of the role of medical director and the assess-
may be difficult to teach to others. Organizations may have ment of performance. Formal courses have been created in
to rely on models for management rather than leadership. response to the need for a medical perspective in this business
One such model was synthesized from a variety of exist- endeavor. Courses are offered in many reputable business
ing models in the British National Health Servi@. It was schools, and the American College of Physician Executives
developed through iterations of a questionnaire in the pilot has been formed to develop educational programs for physi-
stages and in discussion with doctors and managers througheian executive$l1]. The American Association of Clinical
out the service. The task characteristics derived were dividedDirectors is also a valuable resource.
into five broad clusters of capabilityfdble 2. The role of the medical director is open to interpretation
The first cluster, contextual awareness, was defined as theand application. Involvement and influence can be extensive
understanding and ability to operate effectively at all levels or minimal. A medical director can be an all-powerful czar
in the context of organizational structures. It involves knowl- or nominally a consultant. Responsibilities vary greatly and
edge of central government health strategies, national fund-depend upon the institution and the individual. The bottom
ing, the roles of major constituents, the purchaser/provider line is that the medical director must find ways to do cases
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and then maintain the processes for doing them. The main [5] Gallup EM. The medical director as educator: an interview with

goal is to have a facility where surgeons want to bring their Elizabeth M. Gallup, MD, JD, MBA. Interview by Richard L. Reece.

patients Physician Exec 1999;25(5):14-8.
) [6] Anonymous. Data watch: do medical directors have clout where it
counts? Bus Health 1999;17(9):56.

[7] Fetterolf DE. Recommendations for new medical directors and
physician advisors. Administrative clinical pearls. Physician Exec
1996;22(12):33-5.

[1] Dodge CP. Role of the medical director of the operating room. Int  [8] Succi MJ, Alexander JA. Physician involvement in management and
Anesthesiol Clin 1998:38:15-29. governance: the moderating effects of staff structure and composi-
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Abstract

Though many physicians do not think of themselves as leaders, anesthesiologists working in an ambulatory surgery center have a unique
opportunity and indeed, a responsibility to exert leadership in a way that will positively impact the working environment. This article examines
the pitfalls of different leadership styles frequently employed by physicians and the role of emotional intelligence in the ASC. The author
offers practical advice on why and how to manage emotional outbursts in the operating room that can lead to stress, poor performance and
may even threaten patient safety.
© 2005 Elsevier B.V. All rights reserved.
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1. Leadership defined 2. Creating change While management is about doing
things right to optimize the status quo, leadership is about
There are dozens if not hundreds of definitions of lead-  doing the right things to create change. If | do not see
ership, so when my partner, Dr. Manya Arond-Thomas and g need for change, | do not necessarily have to exercise
I founded our company to work with physician leaders, we  |eadership. In that case, leadership might be about being
determined that our first task was to create a definition of a good follower and acting as an integrai part of a team.
leadership that reflected our thoughts on the key elements.3. positive We believe that leadership is about exercising in-
We developed the following definition of leadership. fluence with conscious intention to move self, team and/or
organization in a positive direction.
Leadership is the act of exercising influence in the
service of creating positive change
2. Formal versus informal authority
Our definition of leadership includes three key elements
that we think are important: Unfortunately, | think that few physicians think of them-
selves as leaders today. However, in most situations, and par-
1. Exercising influence_eadership is rarely about coercion, ticularly in a healthcare delivery setting, people grant us “for-
rather effective leaders use influence to create the resultsmal authority” by virtue of our degrees. As we build strong
they want or need and different situations call for different reiationships inthe Workpiace based on respect' integrity and
methods of exercising influence. Effective leaders move commitment to excellence, others grant us “informal author-
seamlessly between leadership styles that are appropriatety” as well because they like, respect and/or admire us. Ei-
to the situation. ther of these forms of authority provides a head start when it
comes to leadership, but when the two are combined in one
person there is tremendous potential for influencing others ei-
* Tel.: +1 425 641 8775, ther positively or negatively. My hope is that more and more
E-mail addressJane@EncompassHealth.com. physicians will recognize this opportunity and begin to focus
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on becoming good leaders who influence others in a positive  Each of these is an example of an “amygdala hijacking,”
direction. when the emotions of one person hijack the emotions of an-
The position of anesthesiologist, especially in an ambula- other. An amygdala hijacking can be either resonant (posi-
tory surgery center, is a key position from which to exercise tive) as in the example of contagious laughter or dissonant
leadership. As a physician, you already h&wenal author- (negative) as in the case of the raging surgeon.
ity and as someone who spends a lot of time in the facility,
you have the opportunity to develop strong bonds with the 4. Emotions in the workplace
nursing and business office staff as well as with the surgeons.
The better you are at building relationships, the niofer- Many people think that emotions have no place in the
mal authorityyou will be given by your co-workers. Like it ~ business world and especially in a setting like the operating
or not, unless you do something to lose their respect, peopleroom. They believe that reason, logic and critical thinking
will look to you for leadership so it is important to realize are far more important. But we are learning that emotions
two things: and moods have a significant impact on performance in any
o ) human system. In fact, | think of emotions as the foundation
1. Y(_)u have s_lgn|f|cant mfIyence over thg people you Work ipait either supports or impairs human performance.
with, both in the operating room and in the ASC as an  \yhen people are feeling upbeat, they tend to think more
organization. _ . ~ clearly, use better judgement and create positive connections
2. Whether you use that |'nfluence.pOS|t|ver or negatively is \yith other people. Leaders who use appropriate humor to
under your control. Using your influence to help create a |ighten the situation in times of stress have been found to
positive working environment is a big responsibility that e far more effective than those who do not. Appropriate

should go hand in hand with your position. humor can be used quite effectively with nervous patients as
well as to enhance the mood and, thus, performance in the
3. An “open-loop” system operating room. Humor is one of the most effective tools for

creating resonance.

We have known for quite some time that the seat of human  Unfortunately, the flip side is also true. When people are
emotion lies in the limbic system, the oldest part of the brain, feeling down they tend to focus on the negative, make mis-
and thatthe amygdala is the regulator of the system. Scientistdakes and feel pessimistic about the future. In addition, the
who study human behavior now refer to human emotions asanxiety that goes along with intense negative emotions causes
an “open-loop” system. This is because, unlike the closed- the body to secrete cortisol and other stress hormones that
loop cardiovascular system which does not interact with the linger in the bloodstream for hours after the event has passed.
external environment, your emotions influence and can be Low to moderate levels of anxiety actually enhance per-
influenced by the emotions of people around you. This is formance by sharpening the senses, for example, when the
especially true of people who work closely together over a team is doing a quick room turnover to make up for lost time
period of time like the staff in an ambulatory surgery center. or when a well-oiled, high performance team is handling a

Most of the time, this system works well, for example, trauma patient. But eventually, stress and anxiety reach a
when aloving mother soothes her crying child orwhen friends point of diminishing returns as high levels of anxiety impair
succumb to a fit of “contagious laughter” and create a long- the ability to think clearly and connect effectively with oth-
lasting memory of “that time we just could not stop laughing.” ers. People begin to drop things, make mistakes, do things
Goleman et al[1] (Primal Leadership, 2002) describe this out of order and tempers flare more easily.
phenomenon asesonancewhich in musical terms means Absenteeism, low moral, employee turnover and poor per-
the intensification and enriching of a musical tone by supple- formance are hallmarks of organizations where fear, anxiety
mentary vibration. Emotional resonance is very positive and and stress are the norm. And even more important, studies
has many benefits as will be discussed further. have clearly documented that chronically elevated levels of

But sometimes this open-loop system can backfire. Think cortisol impair the immune system and significantly increase
of the last time you were in your facility and a surgeon the risk of heart disease, diabetes and other serious health
came in ranting and raving about a schedule mix up or a problems.
piece of equipment that was missing. Even if it was not di- Long story short—the emotional health of your organi-
rected specifically at you, you probably felt that little knot zation will impact your performance and your bottom line.
of anxiety in the pit of your stomach. No matter how great How can you help to make sure emotions play a positive role
you were feeling before, within minutes, you probably no- in your workplace?
ticed that your mood began to sag. Goleman et al. refer to
this asemotional dissonancén musical terms, dissonance g A leader’s job
is a mingling of discordant soundsspeciallya clashing
or unresolved musical interval or chord. Emotional disso-  Daniel Goleman, author of several books on emotional
nance has negative effects on the individual as well as theintelligence and an authority on emotions in the workplace,
team. says that the foremost job of leaders today is to drive the
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collective emotions of their organizations in a positive direc-

tion and to clear the smog created by toxic emotions (Primal

Leadership, p. 5). | think there is no better example of this
than in the operating room.

As the leader of the team, your people, whether you like
it or not, are exquisitely tuned into your emotional state. You

13

e Lone ranger Pacesetters often prefer to work alone be-
cause they believe no one can keep up with them or meet
their high standards. Their mantra is “if you want some-
thing done right, you have to do it yourself.” Pacesetters
often experience burnout.

“Do what | tell you” is the mantra of a command and con-

set the emotional tone of your team and organization through
your leadership style. Therefore, your first task as a leader is
to learn how to recognize and manage your own emotions,

trol leader. Healthcare has long been a hierarchical industry
where the doctor was considered God. Unfortunately, there

to defend against being hijacked by others. Only then will
you be in a position to drive the collective emotions of your
organization in a positive direction.

6. Ineffective leadership styles

We learn our leadership styles haphazardly through life ®
and unfortunately, the styles that many physicians learn are

not only ineffective, but are also often down right counterpro-
ductive. In the boolrimal Leadership: Realizing the Power
of Emotional Intelligenceauthors Goleman, Boyatzis and

are still many physicians who have failed to realize or refuse
to admit that the ship of which they were “captain” has long
been put into dry dock. While the commanding style works
well in an emergency situation when people need clear im-
mediate direction, itis very easily abused and creates extreme
dissonance. Characteristics of commanding leaders include:

Failure to seek out and appreciate other perspectives
Commanders are usually so certain of themselves that they
are blinded to the value other perspectives might add to a
situation. They often see differences of opinion as a threat
to their ability to control the situation.

McKee describe six basic styles of leadership, two of which ®
have a high likelihood of creating dissonance if used inap-
propriately. | believe that these are the styles that our medical
education system and our industry reinforce and even reward.
These predominantly dissonant styles are cafacesetting
andCommanding

“Dowhat | do” is the mantra of a pacesetting leader. Pace-

setters have exceptionally high standards for themselves anc®
often work long hours. Because admission to medical schools
requires hard work and academic excellence, it seems only
natural that the system rewards pacesetters. This style cre-
ates resonance by meeting challenging and exciting goals anc®
works well with high performing teams who are motivated to
get results. Pacesetting can be effective in a well-oiled ASC,
but because it is so often poorly executed, it most often cre-
ates dissonance. Some ineffective behaviors characteristic of
pace-setting leaders include:

[ ]
Hit and run management stylBacesetters often give com-

mands, assign tasks or make requests but do not stick
around long enough to make sure they are understood
or that their expectations are clear. When the recipient of
the command, task or request fails to meet expectations,
the pacesetter often becomes critical and may just do it
him/herself.

Impossible standard®acesetters have high standards for
themselves and are often perfectionistic and unreasonable
in their expectations of others.

Lack of empathyPacesetters often lack empathy because

Micromanager Commanders want things done to exact
specifications. They do not tolerate deviation and will of-
ten micromanage the situation to make sure they maintain
control. This limits the opportunity for other members of
the team to learn and grow and for the organization to
develop capability that will allow it to weather and even
thrive on the changes that characterize business today.
My way or the highwayCommanders are rigid. They know
what they want and do not hesitate to demand it. They often
unconsciously sacrifice getting the results they really want
in order to hold on to the position that they are RIGHT!
Lack of respect for othersCommanders often consider
others to be expendable. Organizations with a com-
mander at the helm often experience constant employee
turnover—a perpetually revolving door. The commanding
leader usually holds the position that it's everyone else’s
fault.

Isolation Commanders do not like to hear dissenting opin-
ions or negative feedback, so eventually they end up iso-
lated and disconnected from their organizations. This is
a dangerous position to be in. Since few people will talk
to the commander, especially if talking involves deliver-
ing bad news, he or she never really knows what is going
on and can be easily blindsided or will miss critical infor-
mation. This can be deadly in a healthcare setting where
failure to share information could mean life or death for a
patient.

Effective leadership styles that create resonance like the

of their focus on perfectionism and the high standards coaching, visionary, affiliative and democratic styles de-
they set for themselves. Pacesetters have difficulty putting SCribed by Goleman et al., can be learned and involve de-

themselves in the shoes of others.

Poor communication skillsPacesetters are usually so far
out in front that they fail to develop the skills they need
to work with others. They have little patience and may
believe communication is a waste of time.

veloping emotional intelligence competencies. The first step
is to develop self-awareness. Until you learn to recognize
and manage your own emotions, you are in no position to
recognize and manage the emotions of others. Working with
a coach is an excellent way to develop these competencies.
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7. Tips for “amygdala hijacking” prevention and
management

In addition to your own awareness, it is helpful to increase

awareness of your team about the phenomenon of amygdala
hijacking and to develop strategies to deal with it effectively
when it does occur. Here are some tips for hijack, prevention
and management:

Before it happens:

Raise your own awareness.

Talk about this with your team before the fact.

Create a plan for handling situations when emotions get
out of control.

Invest in conflict management training for all employees.
This type of training will benefit the organization because
everyone learns to deal more effectively with conflict be-
fore it escalates. This saves time, money and helps to
foster a positive, resonant environmézit

an avoidable error with scheduling or a broken or missing
piece of equipment.

Meet with the perpetrator, especially if this is a common
occurrence. Again, this will most likely fall into your lap,
especially if you are the Medical Director. Do it imme-
diately after or as soon as possible following the event.
Come from a place of curiosity and make sure you are
very calm yourself before you approach the person. Think
through your intentions and make sure they are positive,
clean and clear.

If the problem continues, consider disciplinary action. If
one individual continually loses emotional control, this is
an issue that should be taken up with the governing body
of your organization. Ideally, your organization has al-
ready developed standards for professional behavior and
each member of the medical staff should be required to
read and sign them as part of the credentialing process.

Work with your Medical Staff Committee to develop a 8. In summary

Code of Conduct that defines disruptive and unprofes-
sional behavior, create a disciplinary plan, get buy-in e
from your Medical Staff and then enforce it for every-
one on your Medical Staff. °

In the moment:

Do not take it personally—remember that it is very likely
not about you.

e Stay calm, breathe deeply. .
e Attempt to create emotional resonance. As the anesthe-

After the fact:

siologist, you have a much greater likelihood of success e
with this step if you have actively built good relationships
with your surgeons, staff and other colleagues. Some- ¢
times judicious use of humor can be quite effective in o
these situations, but know your audience because this can
backfire!

Tag team. If necessary and if possible, rotate people in

As an anesthesiologist in an ASgou are in a unique
position to set the emotional tone of your organization.
Your job is to drive emotions positively—to create emo-
tional resonance—because a negative emotional environ-
ment can have a significantly negative impact on your
team’s performance as well as on the bottom line.

As physicians, we may have learned counter productive
leadership styles.

The first step to creating a positive emotional environment
in your workplace is to increase your awareness.

You can prevent and manage emotional hijacking.

You can develop new leadership styles and the payoff is
high!

In closing, | leave you with this important question

and out of the situation to help keep nerves calm. This {0 ponder—‘as a leader, which role do | play most
technique is helpful if emotions flare negatively during a often—driving positive emotions that enhance creativity,

long case that must be finished.

clear thinking and team effectiveness or am | the emotional

Callin equal or higher authority if available. This is most hijacker from hell?”

likely you, especially if you are the Medical Director of
your facility. If you are not comfortable in high conflict

situations, | recommend working with a coach or getting References

some training in how to deal with conflict.

Debrief with a support person or with the team. Talking it
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Abstract

In this article some factors that influence the safety of anesthesia care for infants and children are reviewed. In particular elements of training
and ongoing experience necessary for the safe provision of pediatric anesthesia care are identified and also the necessary support needed |
terms of personnel and facilities. Several guidelines relating to the provision of pediatric anesthesia care are reviewed. Finally, those infants
and children who are at increased anesthetic risk are identified. It is essential that the needs of these at risk patients and the capabilities of the
provider and facility are matched.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction number of cases, many hospitals continue to provide pediatric
anesthesia for less than 100 cases per year. Of the hospi-
The purpose of this article is to review some of the el- tals in northern California doing a small number of pediatric
ements needed to undertake anesthesia care for infants andases, 75% are within 50 miles of a larger pediatric center
children most safely. For anesthesiologists whose practice[6].
is primarily ambulatory anesthesia care, pediatric patients In the past 15 years, several aspects of pediatric anesthe-
may comprise a significant proportion of their practice. While sia have been evaluated, including clarification of compe-
some of the factors increasing pediatric anesthesia risk will tency levels in pediatric anesthesia, making more uniform
not be relevant in ambulatory settings, such as surgeries rethe elements necessary for programs providing training to
quiring intensive care post-operatively, many other factors become pediatric anesthesiology sub-specialists, and devel-
should be considered to minimize pediatric anesthetic risk. oping guidelines for needed equipment, support and person-
These include elements relating to the training or ongoing ex- nel for the anesthetic peri-operative environment for infants
perience of the practitioners providing pediatric anesthesia and children. We propose to review these developments, their
care and also requirements for adequate facilities and sup-current state, and then to list some of the pediatric subpop-
port staff. Several studies have reported that perioperativeulations that deserve thoughtful consideration of the match
morbidity and mortality from anesthesia is higher in infants between a facility’s environment, provider expertise and the
and children than in adulfd—3]. Infants and children are  needs of such children and infants before undertaking their
anatomically and physiologically different from adults and anesthetic care.
this impacts their anesthetic risk. Several investigators have Infants undergoing anesthesia may have lower morbidity
shown that centers doing higher volumes of complex casesin the hands of trained pediatric anesthesiologists. Keenan
(like cardiac procedures) have lower mortality than centers et al. found that the incidence of bradycardia in a retrospec-
with limited case load#,5]. Despite the finding that larger  tive study looking at cases from 1983 to 1992 was 1.27%
centers have lower mortality rates than those who do a smalleroverall in infants undergoing anesthesia in the first year of
life. Bradycardia was less than half as likely when a pediatric

* Corresponding author. anesthesiologist was supervising the da3eA study from
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Switzerland was designed to examine risk factors for preop- ister anesthetic care to all neonates, infants and children, as
erative adverse respiratory events and found that children notwell as accomplish their resuscitation, post-operative care
anesthetized by a specialist pediatric anesthesiologist had and pain management.
1.7 times increased risk for an adverse respiratory event in  The Association of Paediatric Anaesthetists of Great
the peri-operative period. ENT surgery was also found to be Britain and Ireland in their recommendations regarding train-
a risk factor{8]. However, a recent observational study from ing in pediatric anesthesia, published in 200#] recognize
France showed that there is a relatively higher rate of adversethree types of Consultant Anaesthetists (Attending Anesthe-
peri-operative events in infants as compared to older chil- siologists). These guidelines refer not only to the initial train-
dren, even in a pediatric teaching hospital with a high annual ing required for competency in pediatric anesthesia but also
caseload9]. to the need for ongoing exposure to pediatric patients and
involvement in continuing medical education.
A “Consultant Paediatric Anaesthetist” is involved with
2. History the pediatric patient for at least 50% of their work and devotes
a substantial amount of their continuing medical education to
In 1990, a panel discussion took place at the Society for pediatric anesthesia and related topics. He/she has received
Pediatric Anesthesia (SPA) meeting. Its topic was how to de- at least a year of training at a regional pediatric center in ad-
fine a pediatric anesthesiologist. While eminent individual dition to the general pediatric training received as a normal
practitioners were easily identified (such as Bob Smith, Jack part of residency (typically 3 months or more in total). This
Downs, Al Conn, David Steward) there were diverse opin- would be the equivalent of fellowship training in the US. A
ions as to what training was ideal. In this same time frame, “Consultant Anaesthetist with a Special Interest in Paediatric
the late 1980s and into the 1990s, the growth of managedAnaesthesia” will most likely be working in a District Gen-
health care plans and the change in financing of health careeral Hospital. He/she will have at least one pediatric list per
in the United States (US) resulted in pressure to accomplishweek (a half day). During training as a senior resident such
as much care as possible for all patients within the “home” a Consultant will have had at least 6 months of training at
facility. Anecdotal evidence revealed instances where anes-the regional pediatric center in addition to the more general
thesia staff felt pressure to undertake anesthesia care for patraining received earlier in residency. It is recommended that
tients (such as neonates or infants) outside of their comfort provision is made for such a Consultant to visit the regional or
range. tertiary center for update and refresher experience. A “Con-
sultant Anaesthetist in General Anaesthetic Practice” should
be up to date with pediatric resuscitation and stabilization
3. Training of the pediatric patient prior to transfer for children under
the age of 5 years. These consultants should be able to anes-
In 1991, as a follow-up to the SPA panel, a large ad- thetize a child over the age of 5 years for common surgical
hoc group interested in pediatric anesthesia was formed. Theprocedures.
Study Group on Pediatric Anesthesia included 60 members, A survey conducted in the US by the Study Group on
with representatives from directors of the pediatric anes- Pediatric Anesthesia and the SPA revealed that pediatric
thesia components of the Accreditation Council for Gradu- anesthesia fellowship programs were highly varied in case
ate Medical Education (ACGME)-accredited anesthesiology composition, number of trainees, duration of training and
residency programs, anesthesia chairs from pediatric hos-in the number and caliber of faculty. Uniformity of the ele-
pitals, practitioners of pediatric anesthesia in non-pediatric ments needed to train good pediatric anesthesiologists was
hospitals, officers of the American Academy of Pediatrics needed. Using the structure for specialty training available
(AAP) section on anesthesiology, SPA and the ASA Com- from the ACGME, the necessary components for pediatric
mittee on Pediatric Anesthesia. They issued Clinical Compe- anesthesia fellowship programs were developed. This pro-
tency Objectives for Training in Pediatric Anesthesiology in cess culminated in application to the ACGME for pediatric
1995[10]. This statement divided the expectations for pedi- anesthesia program accreditation. Approved in 1997, it man-
atric anesthesia practice for those finishing their core anes-dates an established curriculum, sufficient case volume and
thesiology residency (CA-3) and those seeking sub-specialistbreadth and a faculty of pediatric anesthesiologists. Site re-
training. Anesthesiologists finishing their core training were views are part of the process, which is detailed and rigor-
expected to be able to resuscitate neonates, infants and chileus. Currently there are 43 accredited programs in the US.
dren and accomplish safe anesthesia and post-operative carelowever there is not currently a process by which individ-
for routine cases in healthy children and to recognize thoseual anesthesiologists can gain a subspecialty certification
infants and children whose clinical condition or planned pro- from the American Board of Anesthesiology in pediatric
cedure exceeded the capability of the facility (whether for anesthesia, as there is for pain management and for criti-
staff, equipment or support reasons). Pediatric anesthesiacal care. Training programs are accredited, but individual
sub-specialists should undertake a program of at least onepractitioners are not certified in the subspecialty of pediatric
additional year in duration to become proficient to admin- anesthesia.
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4. Environment tion and having separate or screened off areas for children in
the recovery room. Pediatric anesthetic equipment should be
To address the concern that adverse events occurring duravailable.
ing anesthesia for infants or children were attributed to the  The British guidelines also specify that operating room
anesthesiologist but often had elements resulting from de-nurses and other operating department practitioners should
ficiencies in the patient care facility, the AAP section on provide adequate assistance and have adequate training and
anesthesiology drafted and published Guidelines for the Pe-skills, although the training for these personnel is not speci-
diatric Anesthesia Perioperative Environment in 1998] fied. Pediatric services should be led by a Consultant Anaes-
with input from the SPA and the ASA Committee on Pedi- thetist (Attending) who anesthetizes children regularly, at
atric Anesthesia. This document outlines the use of a written |east the equivalent of one operating list per week. All chil-
policy in each facility categorizing procedures and pediatric dren under the age of 5 should be cared for by a Consultant
patient populations that may be safely anesthetized and itor under the direct supervision of a Consultant. It is recom-
asks facilities, through their anesthesia department chief, tomended that neonates are cared for in specialist centers and
define a minimum number of cases necessary to maintain staffthat children under the age of 5 are also transferred to spe-
competency. Identification of infants or children at increased cialist centers if there are no specialized local facilities.
anesthetic risk should be used to assess facility capability and  Widely publicized cases of adverse outcomes in pediatric
the need for anesthesiologists with special clinical privileges. anesthesia in the US have accelerated the development of
The factors that increase pediatric anesthesia risk outlined in-subgroups of pediatric anesthesiologists in many practices to
cluded age (with neonates as the highest risk group), proce-provide access to pediatric anesthesia expertise at any time of
dures requiring postoperative intensive care, and pediatric pa-the day or night. Some states, such as Florida and California,
tients with coexisting medical conditions. Clinical privileges have developed guidelines to assist those dealing with this
for anesthesiology staff would be divided. In order to have the problem.
special clinical privileges to care for pediatric patients, felt The California Society of Anesthesiologists has created a
to be at increased anesthetic risk, an anesthesiologist needmodel policy, approved by their House of Delegates in June
to have documented, historic, continuous competence in care2003 [15]. Elements modeled on the AAP and ASA doc-
for such patients and/or to have graduated from an ACGME- uments include medical staff determining in writing which
accredited pediatric anesthesia fellowship. pediatric patients and procedures each facility can safely ac-
The ASA Committee on Pediatric Anesthesia using a complish, determining criteria for pediatric anesthesia care
taskforce, also published a pamphlet, “Pediatric Anesthesia:with increased-risk patients requiring anesthesiologists with
Practice Recommendations” in 20(i3]. Facilities needto ~ ACGME-accredited pediatric anesthesia fellowship gradua-
have appropriate personnel, equipment, space allocation andion or continuous demonstrated competency of such care,
a team of competent health care providers that includes anand determination by the head of the department of anes-
anesthesiologist with appropriate training and experience tothesiology of minimum case number for competency. Most
provide safe anesthesia for infants and children. The min- recently, the SPA has published a policy statement on “Pro-
imum number of cases to maintain competency should bevision of Pediatric Anesthesia Care” on its web$ité].
determined by the head of the department of anesthesiology,
with medical staff approval. The elements outlined in this
pamphlet overlap with the AAP Guidelines, showing agree- 5. Risk population
ment between these two specialty organizations.

“Guidelines for the provision of Anaesthetic Services” e will finish this review with a list of some factors that de-

was published by the Royal College of Anaesthetists, UK fine pediatric patients whose problems put them at increased
in 1999 and is in the process of being updated in 2004. The gnesthetic risk.

guidelines are available on the Royal College of Anaesthetists

website[14]. In the section “Guidance on Paediatric Anaes- 1. Age

thetic Services”, recommendations are made concerning the a. prematurely-born infants (up to 46-60 weeks post-
provision for the needs of children and their families and the conceptual age)

level of training recommended for the staff involved in their b. neonates (0—1 month)

care. The guidelines state that provision must be made not c. infants (1-12months)

only for anesthesia but also for intensive care services and/or  d. children (e.g. in the UK any child less than 5 years is
the transfer of patients requiring more specialized intensive considered to be at increased risk for anesthesia and
care. Acute pain relief and resuscitation services must also should have a provider with suitable experience)

be provided. Throughout the document the comment is made2. Surgeries

that parents should be encouraged to be involved inthe care of a. cardiac procedures

their children and the operating room environment should be  b. thoracic surgery, including all open thoracotomies
suitable for the “emotional and physical needs of children”.  ¢. major abdominal procedures (e.g. Kasai, necrotizing
This includes allowing for the presence of parents at induc- enterocolitis exploration)
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d. solid organ transplantation
€. neurosurgery, including
meningomyelocele repairs
f. plastic reconstructive surgery, such as craniofacial re-
construction or giant nevus excisions.
Most of these surgeries are not pertinent to ambula-
tory centers.
3. Co-existing conditions
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b. palliated congenital heart disease
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d. congenital syndromes, especially those which include
airway anomalies such as:
i. Goldenhar Syndrome
ii. Treacher Collins
iii. Pierre-Robin Anomalad
iv. VATER Association
v. Beckwith—Weideman
vi. Epidermolysis bullosa
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Abstract

Introduction: The pediatric ambulatory surgery results in less wound infections, although there is little good evidenceGbyjdttise: To
obtain evidence of the influence of ambulatory surgery on the post-operative wound infection results in pediatric dayvstingdsyA total
of 753 patients underwent 812 ambulatory surgery operations; elective general, vascular, and urological minor surgery included. No operations
involving infected patients were reviewed in our study, and all operations were performed in the operating room with the patient under general
anesthesia at Teresépolis School of Medicine Hospital, Hospital das Clinicas de Teresopolis Constantino Otaviano (HCTCO). Hematoma,
wound infection, and recurrence rates were analyResllts: The wound infection incidence rate was 2.2% in pediatric ambulatory patients.
Conclusion: Pediatric ambulatory surgery reduces the post-operative morbidity of incidence of wound infection rates, and increases the
pediatric quality care.
© 2004 Published by Elsevier B.V.

Keywords. Pediatric ambulatory surgery; Outpatient surgery; Day-hospital; Wound infection; Hospital infection

1. Introduction 2. Materials and methods

Ambulatory surgery is one of those rare socio-economic  This study involved the retrospective analysis of all in-
political movements in which all participants have fants admission records treated with day-surgery by our staff
benefited as demonstrated by public interest and de-consecutively during the period between January 1993 and
mand, surgeon satisfaction, patient participation and June 2001. A total of 753 patients underwent 812 operations
most importantly, payer encouragement and mandaterequiring a skin incision. No operation involving infected
[1]. patients was reviewed in our study, and all operations were
performed in the operating room with the patient under gen-
eral anesthesia at Teresopolis School of Medicine Hospital,
Hospital das Ghicas de Teresopolis Constantino Otaviano
(HCTCO). Our method included: (a) a parent or a responsi-
ble adult accompany all children following the invitation to
go into the operating room with the child; (b) children in-
hale anesthetic gases as they go to sleep; (c) once the child
is asleep, doctors insert an i.v. and begin the surgical pro-
ycedure; (d) the day-surgery patients generally spent 8-10h
at the pediatric surgery unit (including reception, surgery

During the last two decades, many different countries
have experienced a dramatic switch from inpatient to
day-surgery[2]. To determine the surgical wound infec-
tion (W) incidence rate associated with pediatric day-
surgery, a retrospective study of all electively operated
pediatric surgery day-cases was carried out, during an
8-year-period from a university hospital in Rio de Janeiro,
Brazil, between January 1993 and June 2001. The stud
included gastroenterological, vascular, and urological

surgery. room visitation with parents, procedure per se and anesthe-
sia recovery); and (e) patients were seen after discharge in
both the pediatric surgery hospital unit or a private clinic.
Patients were seen 1 week and 2 weeks after discharge, and
* Corresponding author. periodically thereafter, until they were well.

0966-6532/$ — see front matter © 2004 Published by Elsevier B.V.
doi:10.1016/j.ambsur.2004.02.001
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Table 1 Table 2
Grggaard, Kimsas e Raeder criteria Wound infections by operation and age
1 Discharge of pus from the wound Neonates Infants Children
2 Microorganisms present in swabs taken from any discharge -

from the wound Operation no. 186/753 211/753 365/753
3 Surgical revision and drainage of the wound with positive Ingw.n_al hernlqrraphy (421) 3 1 2

bacteriology Umbilical hernioplasty (60) - 2 -
4 Antibiotic treatment due to clinically suspect infection Testis _operatlon eg. 2 - -

orchidopexy) (109)
Orthophalloplasty (different - - 1

L . . . procedures) (38)
The definition of wound infection was based on fulfillment o, ..o "o, lipoma (10) - _ _

of one from following Grggaard, Kimsas e Raeder criti3]a Circumcision (119) _ 1 _
(Table 1. The collection of data included the factors associ- Others (55) 2 2 1
ated with the procedures which were documented for eachTotal no. of patients with Wi 7(36%) 6(28%) 4 (1.1%)
patient at the time of the operation. Such factors included
the name of the surgeon, name of the scrub- and assisting
nurse, type and duration of the procedure, location of the in- treatment[3]. Ambulatory surgery is increasingly accepted
cision, and ASA-class of anesthesia risk. Following the Wil- and encouraged throughout the world by both government
son scoring system for WI'B4] in our service, we defined  and private agenciefs]. In the long history of surgery,
nosocomial infection as any infection acquired in the hos- hospital-based operations have been well-accepted in med-
pital, i.e. not present or incubating prior to hospitalization. jcal and social policy, but as yet, the ambulatory surgery is
The patients’ ages were grouped into: neonates (0-30 days)not accepted everywhefé,8]. The ambulatory surgery pa-
infants (31 days to 18 months), and children (19 months to tient may be sent home immediately after an operation and
12 years). Patients’ nutritional status was assessed using theljoesn’t need a hospital bgé].
Marcondes weight-for-height anthropometrical method for  During the last decades, ‘quality care’ has been used
protein-energy nutrition statg¢5] Additional clinical data to describe physician—patient relationships evolved into
included: primary diagnosis, sex, coexisting disease processcost-effective quality care’, and consumers, payers, and
or anomaly, duration of operative procedure, number of op- providers have differing perspectivg0]. Distribution of
erations for each patient, and time interval in days from op- health care—mainly “the quality care distribution” accord-
eration to onset of infection. A rate of infection was calcu- ing to need—is perhaps the most widely discussed rationing
lated for the entire population as well as for each procedure principle in both academic and non-academic debftes
possible risk-factor. The data were analyzed with Student’s |n the private hospitals, the situation is totally different. In
t-test, andP < 0.05 was considered statistically significant. these hospitals, which prima facie should have an “ambula-
tory surgery”, has taken root exactly in the manner in which
it has in developed countrig¢§2].
3. Results The medical ethics typically recommend that medico—
moral decisions should be guided by four basic philosophi-
The day-surgery pediatric patients admitted between Jan-cal principles[11]—respect for autonomy, beneficence (the
uary 1993 and June 2001 were reviewed. A total of 753 pa- patient’s interests come first), non-maleficence (above all do
tients underwent 812 operations. The total WI infection rate no harm), and justice. This position can be referring to as
was 2.2%. In addition 1% of the patients had healing distur- “ambulatory surgery definition”. An ambulatory surgery is
bance (usually consisting of transient erythema without any very safe, with a low incidence of complications, and refers
exudate). The median time from operation to diagnosis of WI to elective surgery in which people undergoing surgery ar-
was 7 days (range 2-7). According to age grotgb{e 2, rive and return home on the same dag—15] The tech-
the infection rate was higher for neonates (3.6%) than for nologic progress related to medical invasive proceedings,
infants (2.8%) or children (1.1%). When we had a new ele- diagnostics, and therapeutics conducts a “new” oldest pub-
ment in the operative team—a resident or an intern—there lic health problem—nosocomial cgdt6]. The virtually ab-
was a relative total incidence risk of 15% over procedures sence of cost from post-operative complications has been
performed by experienced surgeon over 3 years. claimed because ambulatory surgery results less than inpa-
tient treatmenf17-19] This low cost must be include in the
absence of post-operative wound infection, ever an impor-
4, Discussion tant part of the successful outcome of any operative proce-
dure[3]. In Brazil, the epidemiological data on nhosocomial
Day-surgery is effective and usef[#] and ambulatory  infections are little publishef20], and it's “hard” to define
surgery is the best for healthy children undergoing minor aright Brazilian rate. Few data exist on post-operative WI in
procedures. It has been claimed that ambulatory surgerypediatric patients in contrast to numerous reports in adults
results in less wound infections compared with inpatient [21]. Adjustment for variables known to confound rate esti-
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Table 3

Wound infection rates reported

Authors Year Location Operations Wound infection (%)
Dauvis et al. (31) 1984 Milwaukee, USA 1045 4.2

Sharma and Sharma (40) 1986 Rohtak, India 1325 5.4
Bhattacharya and Koloske (26) 1990 Albuquerque, USA 676 25

Davenport and Doig (41) 1993 London, England 1433 16.6

Tiryaki, Baskin, and Bulut (39) 1998 Istanbul, Turkey 1131 1.9

This report 2003 Rio de Janeiro, Brazil 812 2.2

mates is critical if valid comparisons of WI rates are to be [2] Ogg TW, Hitchcock M, Penn S. Day-surgery admissions and com-
made between surgeons or hospifa,23] (Table 3. plications. Amb Surg 1998;6:101-6.

Our overall WI rate of 2.2% was medium compared [3] Greggaard B, et al. Wound infection in day-surgery. Amb Surg
’ 2001;9:109-12.

to those reported in previous series of pediatric patients (4] wiison APR, Treasure T, Sturridge MF, et al. A scoring method
(Table 3, and generally accepted as comparable to rates in  (ASEPSIS) for postoperative wound infections for use in clinical
the United State$21]. However, that study21] included trials of antibiotic prophylaxis. Lancet 1986;1:311-3.
laparoscopic operations, which generally have a lower risk [ ’l";rcondez E. E;t“;? &”gogzrzsé"fzo de criancas brasileiras de 0 a
. . anos. Anals Ne ,04:10-42.
of WI compared to open operat.lo{%4,25]. In _our review, [6] Reis ED, Mosimann F, Vuilleumier H. Implementation of ambulatory
when there was a new element in the operative team—a res- ~ gygery in a university hospital: an audit comprising 873 general
ident or an intern—there was a relative total incidence risk surgery cases. Amb Surg 1999;7:107-10.

of 15% over procedures performed by 3 years experienced [7] Sadler GP, Richards H, Watkins G, Foster ME. Day-case paediatric

surgeon surgery: the only choice. Ann R Coll Surg Engl 1992;74:130-3.
L ) . . . [8] Irvin 1l GL, Sfakianakis G, Yeung L, et al. Ambulatory parathy-
Risk faCth analySIS Sho”"?' be F‘Sed to 'dem'fY steps to roidectomy for primary hyperparathyroidism. Arch Surg 1996;131:
reduce the infection rate, which still occurs despite control 1074-8.
practices, including improved sterilization methods and bar- [9] Loefler 13P. The paradox of ambulatory surgery in the third world.
riers, surgical technique, and availability of personal pro- Amb Surg 2000;8:113.

phylaxis[26]. The day—surgery at HCTCO is not physically [10] Wetchler BV. Patient focused management: cost versus value (edi-

. . . torial). Amb Surg 2001;9:57-8.
separated from the rest of the hospital. It includes five op- [11] Cookson R, Dolan P. Principles of justice in health care rationing. J

erating theatres, four post-operative beds, and a step-down  \ied Ethics 2000:26:323-9.

area. The unitis located in an old building with no controlled [12] Evans RG, Robinson GC. Surgical day care: measurements of eco-

ventilation. nomic pay-off. Can Med Assoc 1980;123:873-80.

[13] Warner MA, Shields SE, Chute CG. Major morbidity and mortal-
ity within 1 month of ambulatory surgery and anesthesia. JAMA
1993;270:1437-41.

[14] Audry G, Johanet S, Achrafi H, Lupold M, Gruner M. The risk

. . . of wound infection after inguinal incision in pediatric outpatient
The prevention of WIs remains an important aspect of surgery. Eur J Pediatr Surg 1994:4:87—9.

patient care. Educational programs covering both WI pre- [15] Natof HE. Complications associated with ambulatory surgery. JAMA
vention and control may increase benefits for the patients, = 1980;244:1116-8. _ _
reduce expenses at institutions, and address other underly[16] Zoutman D, Pearce P, Mckenzie M, Taylor G. Surgical wound

ing issues by improving the working conditions. Pediatric '{gggt_'fg_szzof_cgzrr'ng i day-surgery patients. Am J Infect Control

day'surgery prowdes adequate treatn{m28]' and may [17] Audry G, Johanet S, Achrafi H, Lupold M, Gruner M. The risk
improve the quality of hospital care for children in many de- of wound infection after inguinal incision in pediatric outpatient
veloping countries. It should be provided not only by public surgery. Eur J Pediatr Surg 1994;4:87-9.

insurance institutes, like SUS (the Brazilian system of pub- [18] Othersen Jr HE, Clatworthy Jr HW. Outpatient herniorrhaphy for

. . - . infants. Am J Dis Child 1968;116:78-80.
lic health) but also by both private physicians and services [19] Steward DJ. Outpatient pediatric anesthesia. Anesthesiology 1975;

around the world. Our results in pediatric ambulatory surgery 43:268-76.

support our intents—ambulatory surgery makes sense wher20] Turrini RNT, Santo AH. Nosocomial infection and multiple causes
it can maintain or improve the quality of care, here defined of death. J Pediatr 2002;78(6):485-90.

as the low incidence of WI§5,28]. The low incidence of [21] Bhattacharya N, Koloske AM. Postoperative wound infection in

. . ) pediatric surgical patients: a study of 676 infants and children. J
wound infections reported here support the safety of ambu Pediatr Surg 1990:25:125-9.

latory surgery, and should encourage its continued growth. (23] cardo DM, Falk PS, Mayhall CG. Validation of surgical wound
surveillance. Infect Control Hosp Epidemiol 1993;14:211-5.

[23] Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. Guide-
line for prevention of surgical site infection. Infect Control Hosp
Epidemiol 1999;20:247-78.

[1] Rutkow IM. International comparison of ambulatory surgery: status [24] Golub R, Siddiqui F, Pohl D. Laparoscopic versus open appendec-
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Abstract

Purpose: This blinded study evaluates the® concentration variations in an ambulatory surgery centre using a small, simple on-line trace

gas concentration monitor (GasFinté{Medair AB, Delsbo, Sweden]).

Scope: Thirty-seven day surgical sessions using standardised anaesthesia with propofol/fentanyl induction and sevg@uséthdaxynx

mask. Five of 37 time-weighted averages (TWA) were greater than 25 ppm but less than 100. Peak registered concentrations reached 2000 ppm
Eleven sessions showed peak values higher than 100 ppm (range 13-1693).

Conclusions: This simple, on-line BO monitor is a useful tool for detecting deviations from strict gas hygiene.

© 2004 Elsevier B.V. All rights reserved.

Keywords: Ambulatory surgery; Nitrous oxide; Occupational environment and health

1. Introduction 2. Methods

The risks associated with chronic exposure to trace con-  GasfindefM trace nitrous oxide concentration monitors
centrations of anaesthetic gases are not establjighdaiue to (Medair AB, Delsbo, Sweden) were placed on the top-front
potential health risks that cannot fully be foreseen, most coun- of the anaesthetic machines in two random operating theatres
tries have established national guidelines for safe exposurefor ambulatory surgery. Measurements were started at the
limits based on atime-weighed average (TWA) over an 8 h pe- start of the first case and continued throughout the typically
riod. As the dose—safety relationship is not well-defined, the 8 h day (range 6-9 h) with an average of seven cases per
maximum accepted TWA value varies with country among theatre day. The Gasfind&tis asmall (125 g), commercially
which the United States’ National Institute for Occupational available, relatively simple indicator of nitrous oxide in trace
Safety Health (NIOSH) is one of the more conservative and concentrations. Gasfind® uses an infrared gas sensor and
sets the limit for nitrous oxide at 25 ppj2]. Most European  sampling is done through gas diffusion. Itisintended to detect
countries have a 100 ppm limit for nitrous oxide. both chronic and acute leaks by providing both instantaneous

The aim of the present investigation was to blindly monitor and cumulative TWA nitrous oxide concentrations in parts per
nitrous oxide TWA values during routine anaesthesia in an million with an updating time of about 20 s.
ambulatory centre with strict gas hygiene routines and fixed  All personnel were blinded, unaware of the monitoring.
anaesthetic protocols. A simple, trace concentration monitor Anaesthesia followed departmental routines consisting of
based on infrared technique was used. co-administration of propofol and fentanyl (20-50 mg and

0.05mg, i.v., respectively) for sedation and anxiolysis when
patients were on the operating table. Preparation, washing and
* Corresponding author. dressing were done while patients were awake but sedated.
E-mail addressjan.jakobsson@Kkirurgi.ki.se (J.G. Jakobsson). Induction with propofol and fentanyl (0.05mg, i.v.) after

0966-6532/$ — see front matter © 2004 Elsevier B.V. All rights reserved.
doi:10.1016/j.ambsur.2004.10.002
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2—-4 min preoxygenation with a facemask. An ordinary la- 100 -
ryngeal mask was placed immediately after induction with-

out prior ventilation with inhaled anaesthetics. When the la-

ryngeal mask was in place and tightened, a fresh gas flow

of 1L/min oxygen, 2L/min nitrous oxide and sevoflurane g I'/I
1-2% (dialled) was initiated with assisted ventilation until & * | f :

spontaneous breathing resumed. Semi-closed anaesthetic cir-

cuits were used, and sevoflurane was titrated according to

clinical needs. No muscle relaxants were used. At the end i
0

of surgery all anaesthetic gases were turned off and fresh
gas flow was resumed (oxygen 6 L/min and 2—3 L/min air). Session Day (9 hours)

The laryngeal mask was not removed until patients were so

awake they showed discomfort from the mask. All operat- Fig. 2. Nitrous oxide concentration (ppm) vs. session time for a surgical
ing theatres have an ordinary climate ventilation system (ap- teatre day when facemask was used.

proximately 25 changes/h) and all anaesthetic machines are
connected to a standard scavenging systeg0(cm HO or
about 5 L/min).

120

Ppm

60 a

3. Statistics

Nitrous oxide concentrations are given as average and
range.

Session Day (6 Hours)

Fig. 3. Nitrous oxide concentration (ppm) vs. session time for a surgical

4. Results
theatre day when exhaust system was forgotten.

Thirty-seven ambulatory surgery sessions (approximately ) .
8 h days) were monitored. Five TWAs were above the NIOSH °- Discussion
limit of 25 ppm (26, 40, 58, 79 and 85 ppm, respectively).
In 11 recordings, peak levels were above 100 ppm and 3
were above 500 ppm. The mean TWA for all 37 record-

This study investigated workplace nitrous oxide exposure
in the surgical theatre using a simple, on-line trace gas con-

ings was below 25 ppm (range 1-85 pprfijgs. 1-3show centration monitor. In the type of ambulatory surgery the-
nitrous oxide concentrations for a session using laryngeal &res studied where proactive gas hygiene anaesthetic tech-

mask per department routine, another where an anaestheti@idues and equipment are used, the day averages of nitrous

mask was used instead of larynx mask, and one for an OIO_OX|de cqncentratlons V\_/ere_generally reassuringly low. Inci-
erating theatre when the exhaust suction was accidentallydents with unnecessarily high peak and daylong averages of
forgotten. nitrous oxide concentrations were observed. This study in-

dicates the potential value of a simple on-line monitor or
dosimeter of the ambient air nitrous oxide trace concentra-
tion to reassure adequate work place air quality even when a
stringent anaesthetic technique is used.

50 Long-term occupational exposure to trace concentrations
of volatile anaesthetics has been considered to have adverse
health effects on the exposed personfeft]. Both halo-
genated inhaled anaesthetics and nitrous oxide have been as-
sociated with potential negative health effd&$]. Whether

WS }
e these potential health hazards are associated with environ-
— mental trace concentrations of nitrous oxide, halogenated in-
haled anaesthetics or a combination of factors is not fully
i establisheds,7].

Even on the basis of present knowledge a reduction of
work exposure levels of nitrous oxide to the lowest possi-
Fig. 1. Nitrous oxide concentration (ppm) vs. session time for a session Pl€ |e_V8|_S is motivated by the We_”'described .inaCtilvatiQn of
using laryngeal mask per department routine. methionine synthase from experimental studies with nitrous

Day Session (6 hours)
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oxide and secondarily the potential change in production of is in place and tightened has been shown to minimize envi-
DNA precursorg8,9]. Experimental studies use higher ni- ronmental gas concentratiofig},15] Higher concentrations
trous oxide concentrations than occur typically in hospital have been found repeatedly during mask induction and ven-
environments, but the clinical implication of impaired me- tilation [13,16] Even the technique used during emergence
thionine turnover is also well-known with potential effects has animpadt7]. Finally, not only ventilation technigue but
on bone marrow and neurological symptoik The poten- also accidentally de-activated scavenging systems and leak-
tial negative effects from more extensive chronic exposure ing anaesthetic equipment have been shown to contribute to
to trace concentrations such as spontaneous abortions antigh operating room nitrous oxide concentrati¢h®,17]
impaired fertility have been shown in dental assistghis. Some may argue that nitrous oxide is no longer appropri-
Unfortunately, specific concentrations or amount of exposure ate for ambulatory anaesthefl&]. The use of nitrous oxide
were not determined in that study. The exact safe level is dif- has, however, been shown to promote spontaneous breath-
ficult to define, ifindeed there is a threshold value, and it may ing, improve emergence, shorten the time to resumption of
vary with other factors such as Vitamin B12 and folate status. spontaneous breathing, time to extubation or removal of the
This range of uncertainty is reflected by the range of national laryngeal mask as well as time to orientatjd@—21] Nitrous
limits: Most European health authorities have a TWA nitrous oxide has been shown to be cost-effective in day suri@iy
oxide limit of 100 ppm while in the USA the NIOSH has set This study employed a simple gas detector that makes
a more conservative level of 25 pfel. continuous nitrous oxide trace monitoring available to nor-
This study has shown that the more conservative limit of mal anaesthetic units. The technique used in the Gasfider
25 ppm is generally not difficult to achieve if optimal anaes- is simplified by depending on gas diffusion and detection us-
thetic techniques are used. The vast majority of measure-ing infrared technique. Ambient gas is not actively brought
ments in the present study were well below the NIOSH limit into the device. Its calibration guarantees to indicate when
of 25 ppm but during a handful of sessions TWA values above nitrous oxide levels are lower than the lowest accepted lim-
25 ppm were recorded, indicating that inattention to stringent its (25 ppm), but it does not give the exact values at those
anaesthetic practice will result in unacceptably high levels. low concentrations. The accuracy for the Gasfihtfehas
A number of peak readings were clearly higher than recom- been confirmed for concentrations 100 ppm, 300 ppm and
mended levels. The blinding of the measurements preventedL000 ppm.
identifying the cause of TWA readings higher than 25 ppm in In summary, during routine ambulatory anaesthesia with
most cases. On one occasion, however, one of the investigaintravenous induction and spontaneous breathing with a la-
tors noticed gas leakage during a session when an ordinaryryngeal mask inhaled anaesthetic maintenance, trace con-
mask was used instead of the clinical routine with laryngeal centrations of nitrous oxide are generally not a major con-
mask. In another case the gas exhaust system had not beecern. Surgical sessions with unnecessarily high nitrous ox-
turned on. As baseline instantaneous concentrations are lowide concentrations do occur, however, even in centres with
in this study, increased TWA values can be concluded to arisestringent anaesthetic techniques. The Gasfiitiemeasur-
from personnel errors and not background leakage. These ering real-time nitrous oxide concentrations in ambient air, has
rors are most likely to occur at the beginning and end of each an educational effect and could help to maintain a high degree
case. of awareness for optimal gas hygiene in addition to detecting
Both economic and health considerations have resultedother technical errors.
in a modern anaesthetic practice which generally employs
closed circle systems with minimal gas leakage and waste
scavengers attached to all anaesthetic machines. Forced ven-
tilation in operating theatres, principally for infection preven- References
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Abstract

Purpose: Compare early bioavailability of rectal, effervescent oral, and i.v. paracetamol.

Scope: Five groups ofN =7 patients received 1 or 2 g paracetamol orally or rectally or 1 g i.v. immediately after day surgery. Paracetamol
concentrations taken after 20, 40 and 80 min. Median plasma paracetamol concentrations for 1 versus 2 g effervescents were 78 (25-114)
versus 108 (95-14@mol L~ at 80 min and 16 (9-30) versus 17 (10—-a@)ol L~* for 1 versus 2 g suppositories. Paracetamol i.v. gave
median 97 (77-133)mol L~* after 40 min.

Conclusion: Only intravenously and 2 g effervescent paracetamol gave therapeutic concentrations during the period studied.

© 2005 Elsevier B.V. All rights reserved.

Keywords: Day surgery; Postoperative analgesia; Paracetamol; Suppositories; Effervescent tablets

1. Introduction drugs were given immediately after day surgery in general
anaesthesia.
Pain is still one of the most common complaints after day
surgery[1]. Multi-modal pain management, the gold stan-
dard for ambulatory surgery, is based on a combination of 2. Materials and methods
local anaesthetics, orally administered paracetamol and non-
steroid anti-inflammatory drugs (NSAID), When necessary  Thirty-five ASA |-l day surgical patients participated in
weak opioids are added with the potent classical opioids re- the study after ethical committee approval and written in-
served as rescue medicatiffh3]. The optimal drug form,  formed patient consent. The patients were divided into five
route of administration and dose for the non-opioid paraceta- groups, seven patients in each group. Patients were excluded
mol has not been adequately determined in day surggry  if they had any liver disease or any contraindication for parac-
The optimal drug formulation has been discussed ever sinceetamol. The patients, 20 women and 15 men, were scheduled
Prescott wrote one of the first articles on paracetamol kinetics for ordinary day surgery and had a median age of 49 (20-72)
[5,6]. years and weight 74 (57-105) kg. They were randomly as-
The primary aim of the present study was to investigate signed using sealed envelopes to receive paracetamol as ei-
early bioavailability for two different fixed doses of rectal, ther 1 or 2g suppositories or effervescent tablet or 1 g intra-
oral effervescent and one fixed dose of the recently intro- venous paracetamol (Perfal§arBristol-Myer-Squibb AB;

duced intravenous paracetamol formulation, Perfdlgai Stockholm, Sweden).
All patients were anaesthetised according to standard de-
* Corresponding author. Tel.: +46 70 250 0960. partmental routines. No premedication was given apart from
E-mail addressjan.jakobsson@kirurgi.ki.se (J.G. Jakobsson). cyclozine 50 mg orally. Anaesthesia was induced with propo-

0966-6532/% — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.ambsur.2005.02.001
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Table 1
Patient characteristics, age, weight and the amount of paracetamol administered tjing kg

1grectally 2 grectally 1gi.wv. 1gorally 2gorally
Male/female 1/6 3/4 4/3 4/3 3/4
Age (years) 46 (20-54) 56 (36-68) 46 (25-61) 54 (29-72) 51 (32-64)
Weight (kg) 62 (59-86) 72 (65-90) 75 (57-90) 76 (66—105) 80 (62-104)
Paracetamol (mg kd) 16 (12-17) 28 (22-31) 13 (11-18) 13 (10-15) 25 (19-32)

All values shown as median (range).

fol and fentanyl (0.1 mg) followed by the placement of a la- 120

ryngeal mask airway. Anaesthesia was maintained with oxy- A-————"A

gen in nitrous oxide (1:2), and sevoflurane was titrated to M

clinical needs. At the end of surgery anaesthetic gases were % A seu _.\«&ﬁ

discontinued and replaced by oxygen 100% until patients re- L

gained consciousness. ® i
Patients randomised to rectal paracetamol received the -

suppository just prior to removal of the laryngeal mask while /_/,’-‘ - _—

the patients randomised to the oral or intravenous paraceta- ¢ — T = 1

mol received their medication just after entry in the recovery 0 20 40 80’

room. All patients were also given an NSAID orally (lornoxi-

can) and were encouraged to drink and eat as soon as possible. | —#—1g rectally - - il - - 2g rectally — -A—2g po
VAS-values were noted and documented at the same time |- X — 1gpo —X—1giv.

asthe blood samples were taken and rescue analgesia, dextro-

propoxyphene 100 mg, was given orally whenever VAS > 4. Fig. 1. Maximal plasma paracetamol concentrajignol L~ (median) at

Side effects such as nausea and vomiting were also noted andny of the three time points (20, 40 and 80 min) after 1 and 2g of rectally

treated accordingly (metoclopramide). administere_d paracetamol, 1g as intravenous paracetamol _and 2 g of parac-
Blood samples (5 ml) for analysis of plasma paracetamol etamol administered orally as an effervescent tablet after minor surgery.

concentrations were taken prior to paracetamol administra-

tion (baseline) and at 20, 40 and 80 min after administra-

tion_ Serum was Separated by Centrifugation and Stored atative course was uneventful and all patients were discharged

—20°C plasma paracetamol concentration determination us- after fulfilling departmental routines criteria.

ing fluorescent polarisation immunoassay (AxSym from Ab- ~ One and 2g effervescent paracetamol plasma concentra-

bott Scandinavia AB; Stockholm, Sweden). The assay dy- tions increased during the 80-min study period to a median

X K
b

-~

namic range is 6.6—1320mol L~1. The lower limit of de- value in the same range as intravenous paracetamol at 20 min.
tection is 6.6umol L~1 and the coefficient of variation is 6% Rectally administered paracetamol plasma concentrations in-
at 100umol L1, creased slowly with time but without any obvious dose ef-
fect. The overall plasma concentrations reached after rectal
2.1. Statistics administration remained low during the entire study period.

Plasma concentrations after intravenous paracetamol peaked
Data are shown as median and range. For differenceswithin 40 min. The patients given i.v. or effervescent tablets
within groups Friedman ANOVA was used. had higher plasma concentrations at all time points compared
tothe patients receiving paracetamol rectaligifle 2 Fig. 1).
There were no differences in pain ratings. Six patients
3. Results needed rescue analgesia, one each in the i.v.,, one and 2g
effervescent groups and three in the 2 g rectal group. One pa-
Patient characteristics and the amount of paracetamol pettient in each of the 1 and 2 g effervescent paracetamol groups
kilogram given are shown ifiable 1 Surgery and postoper-  as well as the rectal groups and three patients in the i.v. group

Table 2
Plasma concentrations of paracetamahpl L~ median and range) when administered after ambulatory surgery as 1 g or 2 g rectally, 1 g intravenously (i.v.)
or 2 g effervescent tablets (orally) and the number of patients who reached the therapeutic paracetamol concentration

19 rectally 2grectally lgiw. 1gorally 2gorally
Baseline 0 0 0 0 0
20min 0(0-13) 0 (0-8) 97 (77-135) 27 (20-82) 42 (0-150)
40min 7 (0-17) 0 (0-14) 85 (61-107) 68 (21-102) 103 (10-121)
80min 16 (9-30) 17 (10-30) 71 (53-81) 78 (25-114) 108 (95-146)

No. of patients (>6.mol L—1) 0 0 7 4 7
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experienced a short period of nausea that responded to metoet al.[17]. Higher rectal doses have been suggested based
clopramide. on kinetic simulationg11]. Doubling the rectally adminis-

All patients given 2 g effervescent tablets and intravenous tered paracetamol dose did not increase the maximal plasma
paracetamol and 4/7 patients given 1 g effervescent reachegaracetamol concentrations at any time point studied. Overall
a plasma concentration >@énol L—1. No patient given a  plasma concentrations following rectal administration were
suppository showed a plasma concentration greater thanlow and never approached those considered therapeutic dur-
66umol L1 at any time point studiedTéble 2. Doubling ing the 80 min studied, a finding similar to that found by
the suppository dose did not significantly improve measured others[9,18].
concentrations. It is important to consider the limitations of the present

study. Registered nurses familiar with the use of the rectal

route gave all suppositories. Nevertheless a full guarantee for
4. Discussion optimal placement cannot be given. We did not intend to per-

form a full classical pharmacokinetic study of paracetamol

The main finding of the present study was a pronounced uptake but merely to study the early plasma concentrations
difference in early plasma concentrations for the differ- following postoperative administration in the clinical setting.
ent routes of postoperatively administered paracetamol. TheWe are therefore not able to say anything about peak plasma
newly introduced i.v. paracetamol gave rise to a fast and pre- concentrations following rectally administered paracetamol,
dictable plasma concentration similar to that seen with a 2 g only those within the early postoperative period. Both Hahn
effervescent dose after 80 min. Rectally administered parac-and Stocker followed paracetamol plasma concentrations for
etamol did not create seemingly adequate concentrations andip to 4 h after rectal administration without being able to
a doubling of suppository dose gave no significant improve- detect therapeutic plasma concentrations from doses lower

ment. than 35 mgkg? [9,18]. We consider it important to reach a
The therapeutic antipyretic plasma concentration for therapeutic concentration within about an hour if the clinical
paracetamol is considered to be 66-u320lL~! or strategy is to have pharmacological impact during the early

10-20 mg =1 [4]. The minimum plasma concentration for phase of postoperative pain management. Rectal administra-
paracetamol’s analgesic effect is not well described, but it is tion of paracetamol is not an optimal route.
not likely to be lower than the concentration for the antipyretic None of our patients had eaten within at least 6 h prior to
effect[7,8]. Both lower and higher concentrations have been anaesthesia and had had nothing to drink for at least 2 h prior
suggested for paracetamol’'s analgesic effeel 1] toanaestheticinduction. No patient received muscle relaxants
Patients receiving intravenous paracetamol showed suffi-and all remained normothermic. Patients were encouraged
cient (i.e. what is considered therapeutic) plasma concentra-to drink within 30 min after surgery and to eat a sandwich
tions after only 20 min in all seven patients studied. It is not when adequately awake. Intake of food has been shown to
possible from the present study to state whether the peak conpotentially delay absorption of oral paracetarifid], but all
centration after i.v. administration was reached even earlier. patients receiving the oral effervescent paracetamol reached
The orally treated group was given paracetamol as an effer-levels above 6@mol L~ in less than 80 min.
vescent formulation as they are known to be absorbed signif- We studied a relatively small number of patients, but the
icantly faster than ordinary commercial paracetamol tablets groups’ results in terms of plasma concentrations differed
[12,13] We found that the effervescent formulation had a distinctly with potentially significant clinical relevance. The
quite rapid onset and the majority of patients reached “ther- number of patients studied in combination with the fact that
apeutic” plasma levels in all patients within 80 min. This different surgical procedures were included precludes mak-
favourable bioavailability for the effervescent formula has ing any concentration—effect relations.
also been shown by othefs4,15] It is, however, of impor- When given postoperatively, maximal plasma paraceta-
tance to notice that three out of seven patients did not reachmol concentrations were achieved within 40 min after in-
the desired plasma concentration within 80 min among the travenous administration, and similar concentrations were
1ggroup. reached within 80 min after a 2 g effervescent paracetamol
Orally administered analgesics may not always be an op-while 1 g still may not guarantee adequate plasma concen-
tion in post-surgical patients, especially not after more ex- trations within 80 min. Paracetamol plasma concentrations
tensive surgery and or in patients at risk for PONV. The achieved after rectal paracetamol administration were low
rectal route for administration in adults is slower and more and did not improve significantly by doubling the dose. The
erratic than the oral route and the usefulness of rectally ad-current comparison clearly demonstrates that the intravenous
ministered paracetamol has been discussed for several yearsoute is superior by far in terms of speed and predictability
[4,6,16] The rectal route is, however, still frequently used followed by the effervescent formulation and that these two
in many institutions as it is considered safer than early oral formulations are a far better choice with respect to the plasma
administration in the perioperative peri¢4,10]. The sub- concentrations than the rectal route regardless of dose. Parac-
therapeutic concentrations achieved here with the 1-g rectaletamol suppositories appear to be a poor choice for early
dose are in good agreement with a recent study by Kvalsvik postoperative pain treatment in day surgery.
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Abstract

The authors report the use of a low-cost method of providing prolonged patient controlled anesthesia at the surgical site following elective
forefoot surgery performed in ambulatory surgical settings. In this series of 54 patients there were no postoperative complications and 95.92%
of patients believed the device helped to control their post-operative pain.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction be available or may prove cost-prohibitive to the patj&Bj.
The authors report the use of a low-cost method of providing
When considering elective foot surgery, postoperative prolonged anesthesia at the surgical site following elective
pain has been cited as one of the primary concerns expressetbrefoot surgery.
by patients[1]. An obvious goal of patient care in the pe-
rioperative period is to adequately control pain. It has been
noted that patient perception of control and participation in 2. Technique
the pain reduction process may positively affect patient sat-
isfaction post-operativelf2]. The device consists of a multi-hole, thin (20-gauge) epidu-
Continuous peripheral nerve blocks have been utilized by a ral catheter, 3 cfineedleless syringes, and 0.5% bupivicaine
variety of surgical specialties to decrease postoperative pain.without epinephrine. At the time of surgery, the catheter is
Clinical trials have shown these to be effective in both re- placed in the subcutaneous layer of the surgical wound fol-
ducing the amount of pain experienced and in decreasinglowing closure of the deep fascikiy. 1). The catheter exits
the oral and intravenous use of narcotics following cardiac the skin proximally through a separate puncture site and is
[3,4], obstetrid5], plastic[6,7], maxillofacial[7], and ortho- secured in place with mastisol and steri-stripgy( 2). The
pedic surgical procedurés,8]. Similar successes following  remainder of the surgical closure is performed and the dress-
lower extremity surgery have been reported in the form of ing applied. The dressing incorporates the catheter into the

continuous sciatic and popliteal blodes-13]. Additionally, bandages with only the last 2—4 cmvisible as it exits the dress-
disposable pain pumps have been successfully utilized foring proximally. This allows the patient to connect a sterile
more distal nerve blockade following foot surgétyl]. syringe to the catheter and self-administer local anesthetic

Although a variety of pain pumps are commercially pro- directly blocking any post-operative paiRig. 3).
duced, in some ambulatory settings these pain pumps may not Patient education is undertaken explaining use of the pain
infusion catheter. Patients are directed to administer one
* Corresponding author. Tel.: +1 415 710 3848; fax: +1 801 486 7464. 3 cn® syringe at the first indication of pain in the operative
E-mail addresschris@orthovation.com (C.P. Segler). site. Patients are also directed to observe for adverse effects

0966-6532/% — see front matter © 2005 Elsevier B.V. All rights reserved.
doi:10.1016/j.ambsur.2005.02.004
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Fig. 2. The catheter exiting the skin proximally and secured with steri-strips.
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caine without epinephrine and is given a written copy of the
following directions:

Contents of pain kit:

e alcohol wipes;

e eight 3cnt needleless syringes with 0.5% bupivicaine.
Frequency of administration:

e One 3cni syringe of 0.5% bupivicaine may be adminis-

tered no more than every 4 h.

Instructions for step-wise administration of local anesthetic:
Stepl: Clean the end of the catheter with an alcohol wipe.
Step2: Remove cap from tip of syringe. Do not touch the
uncovered end of the syringe; it is sterile.

Step3: Connect the syringe to the catheter by simply
pressing the two together and turning the syringe in a
clockwise direction.

Step4: Apply pressure to the plunger of the syringe slowly
infiltrating the skin with local anesthetic over a 1-2 min
period.

Removal of catheter:

The catheter must be removed by the end of the third day.
This is accomplished by simply pulling the catheter from
the bandages. The catheter is secured by a small piece of
adhesive tape to the skin under the bandage so removal may
require a small tug to free the catheter.

3. Discussion

At the authors’ institution the total cost of the apparatus
is approximately $15. The senior author (JBD) has utilized
this pain infusion catheter for the control of post-operative
pain following surgical correction of hallux abductovalgus in
54 cases. To date there have been no cases of postoperative

such as numbness of the tongue or tinnitus. The telephonedhnfection or wound dehiscence.

number of the surgeon is included on the instruction sheet

An attempt was made to contact all 54 patients by tele-

in such events. The patient is discharged with alcohol wipes
and eight 3 crineedleless syringes filled with 0.5% bupivi-

Fig. 3. The syringe attached to the catheter to self-administer local anes-
thetic.

causes unrelated to the surgery, and four were lost to follow-
up. Forty-seven patients (95.92%) stated that they believed
the device helped to control their post-operative pain and

would use the pain infusion catheter again if faced with elec-

tive outpatient forefoot surgery.

One patient (2.04%) stated she would not use the pain
infusion catheter again, expressing an overall dissatisfaction
with the surgical outcome. Another patient (2.04%) did not
feel the pain pump was necessary citing very limited post-
surgical pain. All 49 patients (100%) stated they experienced
no pain or difficulty in removing the catheter from the surgical
site.

This method of delivering patient-controlled repeated bo-
lus local anesthesia offers several advantages over other meth-
ods. First, the patient is afforded the perception of control
and participation in the pain reduction process that has been
shown to enhance post-operative patient satisfag@ipisec-
ondly, commercially available elastomeric, spring loaded and
electronic infusers have been shown to have substantial vari-
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Abstract

Objectives: The aim of this study was to determine whether a combination of paracetamol and diclofenac provided a more effective analgesic
premedication than paracetamol, or diclofenac alone for the treatment of postoperative pain following surgical suction termination of early
pregnancy.

Methods: A double blind, prospective trial, involving 60 patients randomized to receive either paracetamol (1 g) and placebo, diclofenac
(50 mg) and placebo, or diclofenac (50 mg) and paracetamol (1 g) orally, prior to surgical termination of pregnancy. Intraoperative management
was standardized. Peak pain was the primary end point. Pain scores were recorded immediately postoperatively, and at 2 and 4 h. Secondan
end points were nausea, sedation, intraoperative blood loss, supplementary postoperative analgesic use, and delayed hospital discharge.
Results: There was no statistically significant difference in peak pain between the three grotp$].

Discussion: The co-administration of prophylactic oral analgesic premedication with diclofenac and paracetamol did not result in a reduction
in pain scores when compared to either diclofenac or paracetamol administered alone.

© 2005 Elsevier B.V. All rights reserved.

Keywords: Paracetamol; Diclofenac; Analgesia; Postoperative pain; Prevention and control

1. Introduction alone is poor, but no evidence exists to determine the rela-
tive efficacy of a combination of NSAIDs and paracetamol in
Suction termination of pregnancy is a commonly per- this common clinical situation. Our hypothesis was that the
formed day-case surgical procedure, often resulting in mild combination of diclofenac and paracetamol would produce a
to moderate lower abdominal postoperative pain. Persistentclinically significant reduction in analogue pain scores.
postoperative pain is both unpleasant for the patient, and may
lead to delayed discharge.
Analgesic premedication with paracetamol in combina- _
tion with diclofenac or diclofenac alone is routine practice in 2. Materials and methods
our hospital, and in many other centers. The evidence for the

analgesic efficacy of paracetamol and NSAIDs administered  APProval was obtained from the Local Research Ethics
Committee. Written informed consent was gained preoper-

atively from 60 consecutive female patients scheduled for

* Corresponding author. Tel.: +44 141 211 4620; fax: +44 141 211 4622. €lective surgical termination of pregnancy (STOP) over a 6-
E-mail addressmartin.watson@nhs.net (M.W. Watson). month period in a large teaching hospital. Inclusion criteria
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Table 1
Patient demographics
Group A: paracetamoh(= 20) Group B: diclofenacn(= 20) Group C: bothr{=18)
Age (year) 27 (8) 27 (8) 24 (6)
Weight (kg) 66 (11.3) 67 (10.7) 67 (6.3)
Time from premed to surgery (min) 79 (37) 89 (35) 76 (36)
Duration of surgery (min) 12 (4) 11 (5) 11 (4)
Had misoprostil i) 10 (50%) 12 (60%) 10 (56%)
IUCD implanted 6) 7 (35%) 8 (40%) 4 (22%)

Data expressed as mean (standard deviation) or number (percentage of total).

were age 16-35 years and American Society of Anesthesiol-  Prior to starting the study, we considered that a difference
ogists (ASA) class | or Il. Exclusion criteria were a history of in pain scores of two or more would be clinically signifi-
allergy to any of the medications used in the study, asthma, cant. Power calculation demonstrated that in order to detect
peptic ulcer disease, chronic analgesic use, or necessity fora difference of this magnitude, with anerror of 0.05 and a
tracheal intubation. power of 0.85, we would require 20 patients in each group.
A computer-generated randomization list with three Subsequent analysis confirmed that the study was powered
groups was drawn up by the hospital pharmacy department,to detect this difference.
who prepared sealed, numbered packages based upon this
list. Each paper package contained an opaque plastic con-
tainer, containing three tablets, with Vitamin C being used 3. Results
as a placebo. Tablet preparations were chosen for their simi-
lar appearance. The packages contained paracetamol 1g and Two patients were excluded from the analysis. One vom-
placebo (Group A), diclofenac 50 mg and placebo (Group B), ited several minutes after swallowing the tablets, and one
and paracetamol 1 g and diclofenac 50 mg (Group C). Womendeclined the procedure after administration of the tablets.
were allocated the next available number on entry to the trial, Table 1contains the remaining 58 patients’ characteristics,
and prior to surgery the ward nurse gave the package to theand Table 2contains the results. The highest pain score re-
patient with a small glass of water. The code was revealed ported by each patient during the postoperative period was
to the researchers only once recruitment and data collectionrecorded as the ‘peak pain’, and this data was regarded as not
were complete. being normally distributed. The data were analyzed using
Anaesthesia was induced with propofol 2—4 mgkgdol- the Kruskal-Wallace test, analysis of variance, or the Chi-
lowing intravenous fentanyl 100g and ondansetron 4mg. square method as appropriate. Patient characteristics were
A laryngeal mask was inserted, and anaesthesia maintainedvell matched between treatment groups. Analysis of two
with isoflurane in nitrous oxide and oxygen, with spontaneous potential confounding variables revealed no significant dif-
respiration. Duration of surgery, blood loss, and the volume ference in peak pain scores between those patients who re-
of intravenous fluid given were recorded. Nursing staff ad- ceived misoprostol and those who did not (median 2.0 ver-
ministered misoprostol gel vaginally, 1 h preoperatively, to sus 3.0, respectivelf?=0.21) and those patients who re-
patients who had not previously delivered vaginally. Patients ceived an IUCD and those who did not (median 2.0 versus
who requested an intrauterine contraceptive device (IUCD) 3.0,P=0.91).
preoperatively had a Mirena coil (Schering Health, Berlin, There was no statistically significant difference in peak
Germany) placed after the evacuation of the uterus. No oxy- pain scores or requirement for rescue analgesia between the
tocic drugs were administered to any patient during the study. three treatment group® € 0.6). A non-significant associa-
Analogue pain scores from 0 (no pain) to 10 (worst pain tion was noted between premedication with diclofenac, and
imaginable), and the incidence of hausea and vomiting werenausea and requirement for supplementary anti-emetics. De-
assessed immediately postoperatively, and after 2 and 4 hlayed discharge was only noted in one patient, a Group C
Tramadol 50 mg and dihydrocodeine 30 mg were prescribed patient, as a result of nausea.
for all patients as required for postoperative analgesia. These
were administered at the discretion of the nursing staff to
patients with pain scores of three or greater. Patients who re-4. Discussion
ported nausea or vomited postoperatively were administered
prochlorperazine 12.5 mg intramuscularly. Patients were al-  The existing literature contains little evidence for the ef-
lowed tea and toast postoperatively in the recovery ward. ficacy of NSAIDs used as analgesic prophylaxis in minor
The majority of patients were discharged at 4 h following gynecological surgery. Jacobsson efHldemonstrated sig-
surgery, but if discharge was delayed, then the reason for thisnificantly reduced pain with intramuscular diclofenac 75 mg,
was recorded. Potential confounding variables, such as agebut not oral diclofenac 50 mg. This result may have been
weight, use of misoprostol gel, or insertion of an IUCD were affected by the use of retrospective assessment of pain, in-
recorded. sufficient time for absorption of the oral preparation prior to
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Table 2
Primary and secondary endpoints
Group A: paracetamoh(= 20) Group B: diclofenacn(= 20) Group C: bothr{=18) P-value
Peak pain
Mean 3.2 3 2.6
Median 2.5 3 2 0.60
25th—75th centiles 1-5.0 245 0-5.0
Range 0-8.0 0-0 0-8.0
Rescue analgesia required
(n) 13 (65%) 10 (50%) 9 (50%) 0.63
Nauseal() 2 (10%) 4 (20%) 4 (22%) 0.56
Anti-emetics requiredn) 0 (0%) 2 (10%) 3(17%) 0.18
Blood loss (mL) 210 (118) 277 (211) 249 (135) 0.44

Number of patients (percentage of total) for ‘rescue analgesia’, anti-emetics, and nausea, and mean (standard deviation) for blood loss.

surgery, and lack of blinding. Hein et 42] demonstrated  ministered fentanyl 10Qg to reflect this, thereby allowing
a reduction in pain with oral lornoxicam 8 mg. However, in the results to be applicable to routine anaesthetic practice. In
this study, rescue analgesic requirement was no different fromaddition, the available evidence suggests that an intraoper-
placebo and the unorthodox method of analyzing pain could ative bolus dose of fentanyl has no effect on postoperative
have amplified a small clinically insignificant difference. pain scores or postoperative analgesic requirenjétts 2]

A literature search revealed no evidence for the efficacy Given the routine use of paracetamol as an analgesic premed-
of prophylaxis with paracetamol in these circumstances. Two ication in our hospital, it was considered unethical to use a
studies were unable to demonstrate any statistically signifi- placebo control in this study. In summary, we utilized a well-
cantbenefitfrom the use of paracetaiidof]. However, Cade  validated measure of acute pain, and an adequate number of
et al. utilized an insensitive measure of pain (i.e. pain or no patients and no clinically or statistically significant difference
pain) and Hein et al. administered the paracetamol rectally atwas found between the treatment groups.
the end of surgery, resulting in an inadequate time for absorp-  The routine use of prophylactic analgesia for surgical ter-
tion and reduced bioavailability. We utilized the oral route, mination of pregnancy is widespread. We have demonstrated
which has greater bioavailability and less variability than the that there was no clinically significant difference between
rectal routd5], and we allowed adequate time for absorption the treatment groups with respect to the primary outcome.
[6]. In our study, premedication with diclofenac resulted in The results of this study do not support the prophylactic
no significant reduction in postoperative pain, when used ei- co-administration of oral analgesic premedication with di-
ther in place of, or in addition to paracetamol. This result is clofenac and paracetamol as the combination confers no sig-
perhaps surprising, given the accepted efficacy of NSAIDs in nificant clinical benefit over either paracetamol or diclofenac
treating moderate palii]. Possible explanations for thislack  alone.
of effectinclude drug pharmacokinetics, dosage, and severity
of pain. We would expect from the available literature on the
pharmacokinetics of diclofend8], that its analgesic effect
would be near its peak immediately postoperatively, having
been administered 1_2h_ preV_IOUSIy' DICIOfenaC_SO mg has [1] Jakobsson J, Rane K, Davidson S. Intramuscular NSAIDS reduce
been shown by systematic review to be an effective dose for = post-operative pain after minor outpatient anaesthesia. Eur J Anaes-
the treatment of moderate to severe postoperative [[Fain thesiol 1996;13:67-71.
and increasing the dose to 100 mg only minimally increases [2] Hein A, Norlander C, Blom L, et al. Is pain prophylaxis in mi-
efficacy (number needed to treat 2.3 versus 1.8, respectively). nor gynecological surgery of clinical value? A douple-blind placgbo

o . . . controlled study of paracetamol 1g versus lornoxicam 8 mg given

In addition, systematic review has shown a lack of evidence

. . . . orally. Ambul Surg 2001;9:91-4.
for differences in analgesic efficacy between routes of ad- (3] cade L, Ashley J. Prophylactic paracetamol for analgesia after vagi-
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Abstract

Various anesthetic techniques including local, regional, and general anesthesia have been utilized for ambulatory arthroscopic knee surgery.
The choice of anesthetic technique for this surgical procedure can have a significant impact on postoperative recovery, side effects, and
patient satisfaction. The objective of this randomized, prospective study is to evaluate the efficacy of utilizing either intraarticular (1A) local
anesthesia or general anesthesia (GA) for patients undergoing outpatient arthroscopic knee surgery. Patients assigned to the local anesthes
group were administered an IA injection of 30 mL of bupivacaine 0.25% approximately 20—30 min before surgery. Intraoperative sedation was
provided with the administration of propofol. Patients assigned to the GA group were administered propofol and fentanyl for induction and
maintained with sevoflurane combined with nitrous oxide in oxygen by laryngeal mask airway. The surgeon injected 30 mL of bupivacaine
0.25% through the arthroscope at the completion of the surgical procedure. This study demonstrates that IA anesthesia provides for improved
pain relief, decreased postoperative opioid use, postoperative nausea and vomiting (PONV), time spent in the recovery room, and improved
patient satisfaction with similar operating conditions comparable to general anesthesia in patients undergoing outpatient arthroscopic knee
surgery. Although both groups received a similar dose of IA bupivacaine, administering the local anesthetic prior to surgery resulted in more
effective analgesia. We currently believe that intraarticular local anesthesia fulfills all the criteria for the optimal anesthetic technique for
outpatient arthroscopic knee surgery.
© 2005 Elsevier B.V. All rights reserved.

Keywords: Knee arthroscopy; Intraarticular; Ambulatory surgery; Local anesthesia; Outcomes

1. Introduction potential for improved postoperative analgesia, faster recov-
ery times, and decreased incidence of side eff@ets]. A
The optimal anesthetic technique for ambulatory arthro- variety of regional anesthetic techniques have been described
scopic knee surgery should be technically simple to admin- for outpatient arthroscopic knee surgery. Peripheral regional
ister, have minimal side effects, provide for rapid onset with techniques have included instillation of intraarticular (1A)
a high success rate, allow for a timely discharge, be inex- local anesthetic§?,3,7-23] combined psoas compartment
pensive, and provide postoperative analggki8]. General and sciatic nerve block24], and femoral three-in-one nerve
anesthesia (GA) may be associated with a higher incidenceblocks [2,14,25] Central neuraxial nerve blocks have in-
of side effects and unanticipated hospital admissions aftercluded spinal, epidural, and combined spinal—epidural anes-
outpatient surgerj4]. Regional anesthesia may be more thetic technique§l,22,26-28] Due to concerns about pos-
preferable for ambulatory surgical patients because of thesible back pain, spinal headache, transient radicular irrita-
tion, and prolonged hospital discharge, we no longer perform

* Corresponding author. Tel.: +1 413 794 4325; fax: +1 413 794 5349, SPinal or epidural anesthesia for outpatient knee arthroscopy.
E-mail addressscott.reuben@bhs.org (S.S. Reuben). Although femoral three-in-one nerve blocks may provide ad-
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equate anesthesia, they take considerable time to performtion of the trochar and then as an IV infusion at a rate of
have a high failure rate, and many anesthesiologists are notl0-100ug kg—* min—1. Opioids were not a component of
familiar or comfortable performing thef@9]. Furthermore, the intraoperative sedation. During the surgical procedure,
the use of a femoral three-in-one block was shown to be no patients were asked to rate their pain on an 11-point verbal
more efficacious than the IA administration of local anesthe- rating scale (VRS) pain score, with O corresponding to no
sia following outpatient knee arthroscofj. At our insti- pain and 10 the worst imaginable pain. Intraoperative assess-
tution, arthroscopic knee surgery has been successfully perment of pain was performed every 10 min or when the pa-
formed with IA local anesthesia (LA) for over a decade. For tient experienced a painful event. If the intraoperative VRS
those patients refusing an IA local anesthetic block, we cur- was >3, 5mL of lidocaine 1.0% was injected through the
rently offer the option of general anesthesia. This study was arthroscope. If the pain persisted, IV fentanyli2abcould be
designed to prospectively evaluate general and IA local anes-titrated to a total dose of 2g/kg. If pain persisted despite
thesia in patients scheduled for outpatient knee arthroscopythese measures, patients were converted to general anesthe-
by comparing postoperative pain, incidence of side effects, sia.
surgical operating conditions, discharge times, and patient Patients assigned to the GA group were administered
satisfaction. IV propofol 2mg/kg and fentanyl 1,og/kg for induction.
General anesthesia was maintained with 0.5-2% sevoflurane
(end-tidal concentration) combined with 60% nitrous oxide
2. Materials and methods in oxygen by laryngeal mask airway. The surgeon injected
30mL of 0.25% bupivacaine with 1:200,000 epinephrine
Following approval by our local Institutional Review through the arthroscope at the completion of the surgical pro-
Board, written informed consent was obtained from 104 pa- cedure.
tients scheduled to undergo elective diagnostic or operative  After surgery, patients were admitted to the Phase |
arthroscopic surgery of the knee by a single surgeon (JS).postanesthesia care unit (PACU). Patients were transferred
By the use of a computer-generated table of random num-to the Phase Il ambulatory surgical unit (ASU), after achiev-
bers, patients were allocated to receive either GA or IA local ing a modified Aldrete scorg80] of 10. If patients achieved
anesthesia. a modified Aldrete score of 10 before leaving the operating
All patients were premedicated with intravenous (IV) room, they were admitted directly to the Phase Il ASU. Pa-
midazolam 0.035mgkgt. A standard three-portal arthro- tients were discharged home from the ASU after achieving a
scopic technique was used for surgery. Before incision, postanesthetic discharge scoring system (PADSH)score
10-15mL of 1.0% lidocaine was used to infiltrate the >9. While in the PACU, patients received incremental doses
skin, subcutaneous tissue, and capsule at the portal site®f fentanyl 25.9 IV every 5 min for a VRS>3. Side effects
(3-5mL in each of the three portals) in both study groups. including postoperative nausea and vomiting (PONV) were
A tourniquet was not used for any of the surgical proce- recorded. Odansetron 4 mg IV was administered for nausea
dures. lasting longer than 5 min, on patient request, or when vomit-
Patients assigned to the local anesthesia group were ading occurred. All assessments (pain, time to oral intake, nau-
ministered an IA injection of bupivacaine by one of two sea, vomiting, Aldrete, and PADSS scores) were recorded by
anesthesiologists (SSR or SBG) in the preoperative hold-anindependent nurse-observer (HM) blinded to the analgesic
ing room approximately 20—-30 min before surgery. After a treatment group.
sterile preparation was performed, an 18-gauge needle was At the completion of surgery, the primary surgeon (JS)
used to inject 30 mL of bupivacaine 0.25% with 1:200,000 was asked to assess surgical operating conditions on a five-
epinephrine through the superolateral portion of the knee. pointscale (1: excellent, 2: very good, 3: good, 4: moderate, 5:
Presence of anesthetic solution within the knee joint was unacceptable). Postoperative pain scores, both at restand with
confirmed by one of several methods. If an effusion was movement, were assessed using an 11-point VRS at 30 min,
present, it was aspirated, ensuring correct IA placement of 60 min, and 24 h after surgery. Pain scores with movement
the needle. If no effusion was present, free flow of local were recorded immediately after the patient actively flexed
anesthetic was sought by palpating the flow of fluid along the operative knee to 90
the medial gutter. If resistance was felt, the injection was  Patients were instructed to take 1-2 acetaminophen
identified as going into the fat pad or IA soft tissues, and 325 mg/oxycodone 5mg tablets, every 3h as needed for a
the needle was redirected. After IA injection, the knee was VRS> 3 while athome. Patients were contacted by telephone
flexed three or four times to achieve an even distribution 24 h after surgery by the same blinded investigator (HM), and
of the local anesthetic. Intraoperatively, intravenous seda-were asked about their pain score, time to first analgesic use,
tion was titrated throughout the procedure in accordance to24-h total use of analgesic tablets, incidence of nausea and
the patients’ wishes and comfort. Some patients preferredvomiting, and to estimate their overall satisfaction with the
to be awake enough to watch the video monitor, whereas entire perioperative experience on a five-point scale (1: very
others preferred to be more sedated. Propofol was adminis-satisfied, 2: satisfied, 3: somewhat satisfied, 4: unsatisfied, 5:
tered in a bolus dose of 20 mg immediately prior to inser- very unsatisfied). Analgesic duration was defined as the time
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from completion of surgery until the first postoperative use
of fentanyl or acetaminophen/oxycodone.

2.1. Statistical analysis

Demographic data and times (duration of procedure, time

to discharge, time to oral intake, and analgesic duration) werePostoperative VRS

assessed by analysis of the variance. Pain scores, patient sa

isfaction, surgical operating conditions, amount of postoper-
ative analgesics, and odansetron use were analyzed by th
Kruskal-Wallis test. The incidence of nausea and vomiting

were evaluated by contingency analysis and the chi-square 24h (movement)

test. If a significant result was obtained, the Mann—Whitney
U-test was performed to determine between which groups

there was significance; a Bonferroni adjustment was madeNause&

for multiple comparisons. Significance was determined at the
P<0.05 level.

3. Results

Of the 104 patients accepting randomization, four were
excluded from analysis (one required open arthrotomy, one
required overnight admission because of IA bleeding, and
two for protocol violations). There were no significant dif-

ferences among the two study groups with respect to age, sex

weight, duration of surgery, or surgical proceduriat(e J).
There were no differences in the surgeon rating of intraoper-
ative surgical conditionsT@ble 9 between the two groups.
No patient in the 1A local anesthesia group required intraop-
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Table 2
Surgical outcomes
IA local General P-value
anesthesia  anesthesia
Number 50 50
Intraoperative VRS 2 (0-4) 0 (0) <0.05
t- 30 min (rest) 1(0-2) 3(2-5) <0.05
30 min (movement) 2 (1-4) 4(3-8) <0.05
60 min (rest) 1(0-2) 3 (2-6) <0.05
€ 60 min (movement) 2 (1-4) 5(3-9) <0.05
24 (rest) 2(1-3) 2 (1-4) NS
3(2-5) 3 (2-6) NS
PACU fentanyl usey(g)? 040 25.5+36.2 <0.001
24h Percocet use (taBis) 46+1.2 6.1+ 1.1 <0.05
1(2) 19 (38) <0.01
Vomiting® 0(0) 8 (16) <0.05
Odansetron use 0 (0) 10 (20) <0.05
Time to oral intake (mirP) 9.24+2.1 59.14+12.6 <0.01
Phase | PACU stay (mif) 0+0 48.7+11.3 <0.001
Phase Il ASU stay (mif) 58.1+12.2 138.5:24.1  <0.01
Actual discharge time (mif) 112422 198+ 36 <0.01
Analgesic duration (mi) 310+42 64+ 12 <0.001
Surgical conditions? NS
Excellent 41 (82) 45 (90)
Very good 7 (14) 5(10)
Good 2(4) 0(0)
Patient satisfactidif <0.05
' Very satisfied 35 (70) 16 (32) <0.01
Satisfied 12 (24) 15 (30) NS
Somewhat satisfied 3(6) 19 (38) <0.01

2 Data are presented as median (range).
b Data are presented as mea.D.

erative fentanyl or conversion to general anesthesia. Fourteen © Values are numbers and percentage@f)]; IA, intraarticular; PACU,

patients (28%) in the IA local anesthesia group required an

Table 1
Patient demographics and surgical data

IA local General
anesthesia anesthesia

Number 50 50
Gender (M/F) 29/21 33/17
Age (year) 41412 44+ 16
Weight (kg) 79+ 15 81+ 16
Type of surgeryf)

Partial medial meniscectomy 19 16

Partial lateral meniscectomy 6 5

Chondroplasties 5 7

Loose body removal 5 6

Diagnostic arthroscopy 4 2

Lateral release 3 4

Medial meniscal repair 3 5

Lateral meniscal tear 2 3

Synovectomy 2 2

Plica excision 1 0
Duration of surgery (min) 2%7 24+6
Propofol use (mg) 58.&20.1 170.3:69.8
Fentanyl (1g) 0+0 127.5+52.3

Data are presented as meas.D.;n, number in each group.
* P<0.001.

ostanesthesia care unit; ASU, ambulatory surgical unit.
d Graded from 1 (excellent) to 5 (unacceptable).
€ Graded from 1 (very satisfied) to 5 (very unsatisfied).

p

additional IA injection of local anesthetic because of an intra-
operative VRS pain score3. Pain scores in the immediate
postoperative period were significantly lower, both at rest
and with movement in the IA groupréble 2. There were

no differences in pain scores 24 h after surgery. Significantly,
more patients required the administration of fentanyl in the
PACU or acetaminophen/oxycodone use in the 24 h follow-
ing surgery Table 2. Patients in the GA group had a higher
incidence of PONV, antiemetic use, and longer time to first
oral intake compared to the 1A groupgble 2. All patients

in the 1A local anesthesia group achieved a modified Aldrete
score of 10 after leaving the operating room and were admit-
ted directly to the ASUTable 2. These patients spent less
time in both the ASU and were discharged from the hospi-
tal sooner than patients receiving GAaple 9. Analgesic
duration in the IA local anesthesia group was significantly
longer compared to patients in the GA groiiplfle 3. More
patients in the IA group reported higher satisfaction scores
with their entire perioperative care compared to the GA group
(Table 2.
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4. Discussion beneficial in facilitating the explanation and understanding
of their pathology. In addition, since functional performance
Arthroscopy of the knee joint is one of the most com- of the knee is not altered after IA anesthg8#, the retained
monly performed orthopedic surgical procedures performed ability of the patient to voluntary move his or her knee during
in the United States. In an attempt to decrease cost, an in-the procedure allows for dynamic evaluation of the knee and
creasing number of these procedures have been performegatellofemoral joint$20].
over the past decade on an outpatient basis. The choice of Another factor, which may affect surgical conditions, is
anesthetic technique for outpatient arthroscopy can have ahe injection technique utilized for the IA administration of
significant impact on postoperative recovery, side effects, local anesthetics for arthroscopic knee surgery. We have ob-
and patient satisfaction. Local anesthetic techniques fulfill served that a minimum IA volume of 20—30 mL of bupiva-
many of the requirements for the ideal ambulatory anes- caine injected at least 20 min before surgery is necessary to
thetic techniqug32]. Although IA local anesthesiais amore produce adequate surgical conditions. This wait is necessary
cost-effective techniquil 9-21] many institutions continue  to insure that the local anesthetic is well absorbed by the
to utilize general, spinal, or epidural anesthesia for arthro- synovium and capsule and will not be leached out by the ir-
scopic knee surgery. Some physicians have expressed conrigating fluids later. Further, the knee is then flexed three or
cerns about adequacy of surgical conditions for operative four times to achieve an even distribution of the local anes-
arthroscopy or certain patient populatiofist,22,33] Our thetic as described by other investigatfir]. Alternatively,
present study revealed that a wide variety of knee proceduresothers recommend ambulating the patient with assistance to
could be successfully performed utilizing local anesthesia the operating room table to allow for adequate distribution of
with sedation. We found this to be a safe, practical, and reli- the local anesthetic prior to surgeiy1,18,21] In addition,
able technique that resulted in high patient satisfaction. Op- providing for a supplemental injection of IA local anesthetic
erative surgical conditions were rated very good to excellent during the operative period may provide for additional com-
in the majority of patients and similar to those patients re- fort[9,11,23] We found that 14 (28%) of patients in the local
ceiving general anesthesia. The majority of patients in the anesthesia group required an additional IA injection of lo-
local anesthesia group reported either no or mild (VAS) cal anesthetic to improve intraoperative analgesia and avoid
intraoperative pain. the use of either intraoperative opioids or general anesthesia.
In contrast to our findings, Swedish surgeons assessedSimilarly, Eriksson et alf11] reported that 22% of patients
“technical difficulties” and patients’ pain as “more intense” undergoing arthroscopic knee surgery required an additional
with the use of local anesthesia compared to spinal or gen-|A injection of local anesthesia and none required conversion
eral anesthesia for arthroscopic knee surd2g]. The rea- to general anesthesia.
sons for the improved surgical conditions observed in our  |A anesthesia also provided for enhanced perioperative
study may be several-fold. Firstly, it has been observed thatanalgesia while obviating the need for intraoperative ad-
the “success of local anesthesia/sedation techniques is alseninistration of opioids or general anesthesia. Utilizing a
dependent upon the skills of the surge¢®]. Some ortho-  non-opioid analgesic technique for ambulatory surgical pro-
pedic surgeons believe that there is a larger “learning curve” cedures may be associated with an improvement in out-
[18] and that a greater degree of expertise with more “metic- comes and patient satisfactif®5]. The use of large doses
ulous attention to technical detail§16] is required when  of opioids during ambulatory surgery can be associated with
local anesthesia is used. Excessive varus and valgus manipan increased incidence of postoperative complications (e.g.,
ulation of the knee under local anesthesia should be avoidedPONYV, ileus, pruritus, urinary retention, sedation, and respi-
since this can produce significant intraoperative [pa4. In ratory depression), which in turn, contribute to a prolonged
contrast to our surgeon (JS), the Swedish surgétishad stay in the same-day surgery facility or to unanticipated hos-
varying experience from the resident to consulting level. Sec- pital admission$35]. Further, the intraoperative use of large
ondly, the two prospective studifist,22]that revealed better  bolus doses or continuous infusions of short-acting opioid
surgical conditions under general anesthesia, failed to admin-analgesics may actually increase postoperative pain as a re-
ister intraoperative sedatives for those patients assigned tosult of their rapid elimination and the development of acute
receive local anesthesia. The use of sedation with local anestolerance and hyperalgeg@6—38]
thesia has been showntoimprove both patient satisfactionand  We believe the use of IA local anesthesia for arthroscopic
arthroscopic operating conditions (reduces anxiety and mus-knee surgery provides for the ideal non-opioid analgesic tech-
cle spasm) compared to local anesthesia glble Although nique. This technique provided for enhanced postoperative
intraoperative sedation is beneficial, we are in agreementwithanalgesia, decreased PONV and recovery times, and higher
other investigator§l6,17,19]that the patient should not be patient satisfaction when compared to general anesthesia.
oversedated. Our study utilized minimal intraoperative doses None of the patients in the IA group required either parenteral
of propofol (< 60 mg) for the duration of the surgical proce- or oral opioids in the PACU compared to 100% of patients
dure. This provided for optimal surgical conditions while still in the GA group. Although both groups received a similar
allowing patients the opportunity to view the video monitor. dose of IA bupivacaine, the timing of local anesthetic admin-
We have found that allowing patients to view their surgery is istration may have contributed to the difference in analgesic
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efficacy. Patients in the IA group were administered bupi- [6] Mulroy MF. Regional anesthesia: when, why, why not? In: Wetchler
vacaine 20-30 min before surgery, whereas those in the GA BV, editor. Outpatient anesthesia. Philadelphia: JB Lippincott; 1988.
group received an IA injection at the conclusion of the arthro- __ P- 82-91. -

. . . [7] Augustine RW, MacAusland WR, Greenwald WF. Local infiltra-
scopic procedure. The enhanced gnalgesm eﬁeCt in the IA tion anesthesia for knee-joint surgery. J Bone Joint Surg Am
group may be related to a preemptive analgesic effect of 1A 1955:37:855-8.
bupivacaing39]. We have previously demonstrated that IA  [8] McGinty JB, Matza RA. Arthroscopy of the knee: evaluation of an
bupivacaine is a more effective analgesic when administered out-patient procedure under local anesthesia. J Bone Joint Surg Am
prior to rather than at the conclusion of arthroscopic knee _ 1978:60:787-9. .

. .. . . [9] Pevey JK. Outpatient arthroscopy of the knee under local anesthesia.

surgery[40]. AIternapver, the IA adm|n|strat|on of bupiva- Am J Sports Med 1978:6:122-7.
caine at the conclusion of arthroscopic knee surgery may haveg] Ngo 1U, Hamilton WG, Wichern WA, et al. Local anesthesia with
not provided sufficient analgesia until well after the patients sedation for arthroscopic surgery of the knee: a report of 100 con-
were admitted to the PACU. It has been demonstrated that  secutive cases. Arthroscopy 1985;1:237-41.
the optimal analgesic effect derived from bupivacaine is not [111 Erksson E, thggmark T, Saartok T, et al. Knee arthroscopy with

. . . L local anesthesia in ambulatory patients. Orthopedics 1986;9:186-8.
observed'tlmtll at Iea§t 20 min after its IA |nject|§39]. . . [12] Yoshiya S, Kurosaka M, Hirohata K, et al. Knee arthroscopy using

In addition to an improved analgesic effect, patients in local anesthetic. Arthroscopy 1988:4:86-9.

the 1A group demonstrated a significantly lower incidence [13] Martin RC, Brown DE, Zell BK, Lichtman DM. Diagnostic and op-
of PONV. This decreased incidence of PONV may been due erative arthroscopy of the knee under local anesthesia with parenteral
to the reduction in postoperative pain or perioperative use _ medication. Am J Sports Med 1989;17:436-9.

.. . . . [14] Fairclough JA, Graham GP, Pemberton D. Local or general
of OpIOIdS, both of which ?re known to.be mdgpendent rI_Sk anaesthetic in day case arthroscopy? Ann R Coll Surg Engl
factors for PON\f41]. The improved perioperative analgesia 1990:72:104—7.
and decreased PONV may have contributed to the earlier[15] Fruensgaard S, Johannsen HV. Outpatient arthroscopy of the knee
discharge times and improved satisfaction scores observed under local anesthesia. Int Orthop 1990;14:37-40.
in the 1A group. Inadequate pain management and PONV [16] Yacobucci GN, Bruce R, Conahan TJ, et al. Arthroscopic surgery of

. the knee under local anesthesia. Arthroscopy 1990;6:311-4.
are tV\{O_ of the mOS.t CF’mmon reasqns for del.ay?d dISCha.rge’[l?] Wertheim SB, Klaus RM. Arthroscopic surgery of the knee using lo-
unanticipated admission, and hospital readmission following cal anesthesia with minimal intravenous sedation. Am J Arthroscopy
ambulatory surgerfd]. Further, increased PONV has been 1991;1:7-10.
associated with significantly decreased patient satisfaction[18] Small NC, Glogau Al, Berezin MA, Farless BL. Office operative
following surgery[42]. arthroscopy of the knee: technical considerations and a preliminary

. . . . . analysis of the first 100 patients. Arthroscopy 1994;10:534-9.
.ln conclusion, IA aneSthe.SIa er’Y'deS for 'mpro‘(ed pain [19] Shapiro MS, Safran MR, Crockett H, Finerman GAM. Local anes-
relief, decreased postoperative opioid use, PONV, time Spent’  thesia for knee arthroscopy: efficacy and cost benefits. Am J Sports
in the recovery room, and improved patient satisfaction with Med 1995;23:50-3.
similar operating conditions comparable to general anes-[20] Lintner S, Shawen S, Lohnes_ J, etal. L_ocal anesthesia in outpatient
thesia in patients undergoing outpatient arthroscopic knee knee arthroscopy: a comparison of efficacy and cost. Arthroscopy

Alth h both ived imilar d f 1996;12:482-8.
surgery. ough both groups received a simiiar dose OF 151} rjeshmann HW. Knee arthroscopy: a cost analysis of general and

IA bupivacaine, administering the local anesthetic prior to local anesthesia. Arthroscopy 1996:12:60-3.
surgery resulted in more effective analgesia. We currently be-[22] Jacobson E, Forssblad M, Rosenberg J, et al. Can local anesthesia be
lieve that intraarticular local anesthesia fulfills all the criteria recommended for routine use in elective knee arthroscopy? A com-

parison between local, spinal, and general anesthesia. Arthroscopy
2000;16:183-90.

[23] Hultin J, Hamberg P, Stenéim A. Knee arthroscopy using local
anesthesia. Arthroscopy 1992;8:239-41.

[24] Farny J, Girard M, Drolet P. Posterior approach to the lumbar plexus
combined with a sciatic nerve block using lidocaine. Can J Anaesth

for the optimal anesthetic technique for outpatient arthro-
scopic knee surgery.
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Abstract

Background: The aim of our study was to review our experience and to determine preoperative predictive factors for ambulatorization of
laparoscopic cholecystectomy (LC).

Methods: Between January 1999 and June 2002, 305 consecutive LC were performed as outpatient procedures. We performed univariant and
multivariant analysis of preoperative clinical, analytical and ultrasonographic variables. The preoperative scoring system developed allowed
us to calculate the ambulatorization probability of LC in each individual patient.

Results: 265 patients were strictly ambulatory (86.8%). Thirty-five patients required overnight admission (11.4%), most of them due to social
factors, and five patients were admitted. Preoperative factors related to overnight stay or admission were: age ovep&®y@hl$, past

history of biliary complicationsg{=0.001), previous admission due to complicated biliary disepse(001), previous supramesocholic
abdominal surgeryp(=0.011) and ultrasonographic findings of gallbladder thickened wall and/or shrunken gallblpdde®41). Right
classification index of the predictive system was 87.5% reaching a sensibility of 87.8% and specificity of 56.6%.

Conclusions: Outpatient LC is safe and feasible. Age, previous biliary history and ultrasonographic findings are independent preoperative
factors influencing ambulatorization rate.

© 2005 Published by Elsevier B.V.

Keywords: Predictive factors; Cholelithiasis; Laparoscopic cholecystectomy; Outpatient surgery

1. Introduction promising, but outpatient treatment is not generally accepted
in Europe, being performed only in some hospifald]. Pre-

Laparoscopic cholecystectomy (LC) is the gold standard vious publications on ambulatory LC have focussed on the

technique for symptomatic cholelithiasis and one of the most need for selection criteria and in the safety of the ambulatory

frequently performed procedures in surgery. LC has substi- management.

tuted traditional cholecystectomy due to a more comfortable  The aim of our study was to analyze preoperative variables

postoperative period than the open apprda¢l]. Many au- related to ambulatorization and to develop a scoring system

thors have evaluated the safety and the initial results of LC to predict the individual probability of patients undergoing

in the ambulatory setting. However, ambulatory LC remains successful outpatient LC.

controversial. In the USA, LC is regularly performed as an

outpatient procedure in patients with uncomplicated gallstone

diseas€]5,6]. The results of LC in day-care facilities are 2. Methods

* Corresponding author. Fax: +34 963 931 706. We prospectively analyzed 305 consecutive patients un-
E-mail addressmplanells@bsab.com (M. Planells Roig). dergoing elective LC for symptomatic gallbladder disease

0966-6532/$ — see front matter © 2005 Published by Elsevier B.V.
doi:10.1016/j.ambsur.2005.02.003
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during the period January 1999 and June 2002. Patients withTable 1
suspicion of choledocolithiasis, unstable ASA 1ll or ASA IV Demographics and clinical findings

classification, were excluded from the study. Surgical tech- Outpatient (%) Global (%)
nigue, postoperative management in a fast track way, andcender

admission criteria have been previously descriBBed. Vari- Male 60 (22.6) 71 (23.3)
ables included in the analysis were clinical, ultrasonographic Female 205 (77.4) 234 (76.7)
and analytical. Clinical variables included: age, sex, obesity, Obesity

previous abdominal surgery, ASA and POSSUM classifica- Thin (BMI<20) 17 (6.5) 19(6.3)
tion, past history of biliary complications and previous hos- ~ Normal (BMI:20-25) 124 (46.8) 139 (45.6)

pital admission due to biliary complications. Analytical vari- Obese (BMI>25) 124(46.7) 147 (48.1)

ables included: WBC count, total bilirubin, alkaline phos- ASA

phatase, GOT and GPT values. Ultrasonographic variables igz ((;523 ﬂg gg)j)
analyzed were: multiple or simple cholelithiasis, wall size, | o5apje 727 10 (3.3)
common bile duct diameter and gallbladder distension (dis- POSSUM

tended versus shrunken gallbladder). Patients were consid-

i X X 20-21 129 (48.6) 148 (48.5)
ered ambulatory if hospital stay was less than 8 h, while over-  55_53 118 (44.5) 134 (43.9)
night patients were those staying in hospital less than 23h. 24-25 18 (6.8) 23(7.6)
Patients considered for analysis in the admitted or over nightAge (years)
stay group included only patients with a medical or surgi-  median (S.D.) 53.74 (14.1) 54.35 (13.9)
cal reason. Social factors for unexpected stay were excludedAntece dents
from the analysis as these are not predictable. Statistical anal- gjiary dyspepsia 59 (22.3) 64 (21)
ysis was performed with SPSS program. The scoring system Biliary cholic 175 (66) 198 (64.9)
was obtained by multivariate analysis through discriminant  Acute cholecystitis 16 (6) 23(7.5)
analysis and variables were only includeg # 0.05. Biliary pancreatitis 11(4.2) 14 (4.6)
Jaundice 4(1.5) 6(2)
Previous hospital admissin 34 (12.8) 41 (13.1)
3 Results @ Due to complicated past biliar history.
Table 2
Demographics and past history are shownTable 1 Causes of overnight stay, admission and readmission after LC
Of 305 consecutive patients, 265 were strictly ambulatory No. Treatment
(86.8%), with a median postoperative in hospital stay of outpatients 265 (86.8%)
5.3+ 1.24h. In contrast 35 patients required overnight ad- Overnight admission 35 (11.4%)
mission, which represents an 11.4% of global series. Most “Social” cause 21

Refusal of the patient or relatives 12

of these were due to social causes: refusal of the patient or i
Nearest hospital over 100 kms 5

relatives, nearest hospital over 100 kms, or conclusion of the

- . . Conclusion of the 4
operation after 17:00 h. Only five patients (1.6%) were ad- operation after 17.00h
mitted, with a median postoperative in hospital stay of 1.6 “Medical” cause 14
days {Table 2. Extended curarization 1
Fifty (13.19%) postoperative complications were observed, ~ACute respiratory insufficiency 3 Symptomatic therapy

hing in the ambulatory group 11.6%, most of them man- Help needed for ambulation 2
reaching in . Yg pil. 070, . Postoperative pain 1 NSAIDs
aged on an outpatient basis. Four patients were readmitted t0 Thoracic pain 1
our hospital: two due to repeated episodes of vomiting, one Umbilical wound haematoma 1 Symptomatic therapy
due to biliary acute pancreatitis episode, and one due to a sub- Vomiting _ 2 Ondansetron
phrenic collection. A fifth patient was readmitted to another Teg}[‘g;gact;’:p'ex'ty 3
institution due to intestinal obstruction that required surgical pymission 5 (1.6%)
treatment {able 2. Conversion to open procedure 2

Univariant analysis results are showniable 3 The dis- Congestive cardiac failure 1 ICU

criminant multivariate study found that independent vari- ~ Esquizophrenic psicosis 1 Psicotropal medication
ables influencing the ambulatorization rate were: age over 'Mraoperative pneumothorax 1 Thoracic drainage
65 years 9=0.011; F=6.515), complicated biliary dis-  Readmission 5 (1.6%) .
ease and previous admission due to biliary complications Yomiting _ 2 Symptomatic therapy
(p=0.001:F = 11.17), previous supramesocholic abdominal ~ Subphrenic collection ! Antibiotics
P ’ ! R P P T Acute biliary pancreatitis 1 Conservative
surgery £=0.011;F =4.92) and ultrasonographic findings Postoperative intestinal 1 Surgery
of thickened wall and/or shrunken gallbladd@r=(0.041; obstruction
F=4.20). The predictive equation derived from discrimi- Total 305 (100%)

nant analysis was able to classify correctly 87.5% of cases.ICU: intesive care unit.



J. Bueno Lled’et al. / J. of Ambulatory Surgery 12 (2005) 45-49 a7

Table 3
Outpatient LC: univariant analysis

Variables Outpatient (= 265) No outpatientr(= 40) p
Clinical
Age
Over or equal 65 years 68 (25.7) 18 (45) 0.b11
Younger 65 years 197 (74.3) 22 (55)
Gender
Male 60 (22.6) 11 (27.5) 0.498
Female 205 (77.4) 29 (72.5)
Previous abdominal surgery
Supramesocholic 11 (4.2) 5 (12.5) 0.027
No supramesocholic 254 (95.8) 35 (87.5)
Obesity
BMI>30 124 (46.8) 22 (55) 0.333
BMI<30 141 (53.2) 18 (45)
ASA
| 157 (59.2) 22 (55) 0.271
Il 101 (38.1) 15 (37.5)
I 10 (3.3) 7(7.5)
POSSUM score 21811 21.9+1.3 0.503
Past history of biliary complications (acute cholecystitis, acute pancreatitis, jaundice)
Yes 29 (10.9) 12 (30) 0.001
No 236 (89.1) 28 (70)
Previous admission due to biliary complications
Yes 28 (10.5) 13 (32.5) 0.001
No 237 (90.5) 27 (67.5)
Analitical
WBC count (/ml) 72422224 6975+ 2625 0.490
Total bilirrubine (mg/dl) 0.53:0.26 0.51+0.263 0.655
Alkaline phosphatase (mg/dl) 1044962.2 114+ 78.1 0.380
GOT (U/L) 25.4+22.6 25.5+17.1 0.983
GPT (U/L) 28.9+28.4 28.8£25.1 0.977
Ultrasonographic
Cholelithiasis
Simple 71 (26.8) 9 (22.5) 0.658
Multiple 162 (61.1) 28 (70)
Biliary sludge 4(1.5) 0
Chronic acalculous Cholecystittis/gallbladder dysfunction 28 (10.6) 3(7.5)
Gallbladder volume
Normal 238 (89.8) 32 (80) 0.100
Hydrops 14 (5.3) 2(5)
Shrunken 13 (4.9) 6 (15)
Gallbladder wall
Normal 231 (87.2) 30 (75) 0.041
Thickened and/or shrunken 34 (12.8) 10 (25)
Common bile duct size
Normal 257 (97) 40 (100) 0.265
Increased 8(3) 0

Due to a low number of patients with previous suprameso-
cholic surgery (16 patients) the variable was excluded from
final classification as its inclusion would have produced two
population subgroups. The definitive predictive equation,
Y=11X2+20xt + 11X? — 79, allows easy and quick estima-

Table 4
Coefficients according to equation values in discriminant analysis, after re-
moving “previous supramesocholic abdominal surgery” factor

. A .. . Variable Corrected coefficient (X10)
tion of the individual probability of outpatient management;
e o Age over 65 years 11
whereY represents the probability of ambulatorization of the Past history of biliary complications 20
patient;X’, age greater of 65 yeavst, past history of compli-  positive sonographic findings 11
cated biliary diseasé&?, sonographic findings of thickened  constant -79

or shrunken _g_allb_ladgler. A cut off value oveB achieved t_h_e Equation p(CLA) = 110 + 201 + 11X% — 79: (X°=age over 65 years:
higher classification index and was related to a probability of x! = past history of biliary complications? = positive; sonography find-
ambulatorization up to 74%Tébles 4—% accounting for a ings; constant=-79).
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Table 5
Scoring values and ambulatory probability
Patients Age Antecedents us N/AMB Score Outpatient (%)
US+ 1/5 =37 20
+
Age over 65 years 86 PRECHLT US- 812 —26 66.6
PHBC- 69 US+ 7110 =17 70
_ us- 52/59 -6 88.1
N=305 oHBC 24 US+ 2/4 _26 50
. us- 18/20 -15 90
Age minor 65 years 219
US+ 24/25 —6 96
PHBC-195 Us- 153170 5 90

PHBC: past history of biliary complications; US+: sonographic findings of shrunken or thickened gallbladder wall, amb: ambulatory.

Table 6
Scoring system cut off value and outpatient probability, after removing social
admission
Scoring value Outpatient Total Table 7
Yes No Factors predicting unsuccessful outpatient LC
>_3(-3,7) 224 13 237 Author N Preoperative factors
%Total 734% 7.5% 810% Reddick (1990) 83 Ancient age
<-3(-3,-39) 41 17 58 Previous abdominal surgery
%Total 134% 56% 190% Saunders (1995) 506 Associated serious illness
2 s SO0 e s
Right classification index: 87.2% of cases. Sensitivity 87.8%, specificity \pijtk (1995) 100 Ancient age
56.6%, positive predictive value 94.5%, negative predictive value 29.3%. Associated serious illness
Acute cholecystitis
87.8% sensitivity and 56.6% specificity (positive predictive Fiorillo (1996) 149 Patient's motivation
value: 94.5; negative predictive value: 29.3). Jansen (1997) 738 Age> 70 years
! Cholelithiasis > 20 mm
Gallbladder wdl>4 mm
Common bile duct
4. Discussion diamete>6 mm
Shrunken gallbladder
The ambulatory approach of LC has been facilitated fun- Voyles (1997) 005 P?fﬁguisaﬁiﬁinal surgery
damentally by use of opiate-free anaesthesia, pre-emptive Acute cholecystitis
analgesia and the use of intraperitoneal anesthfgies0]. Choledocolithiasis signs
This method results in an improvement in quality, a substan- Alponat (1997) 783 Acute cholecystitis o
tial economic saving and an increase in the availability of Gallbladder wall inflammation in
. sonographic images
hOSP'taI resource[ﬂ]. Seric alkaline phosphatase
The rate of unexpected admissions represents a quality elevation
index that measures the success or failure of this kind of Serum WBC count elevation
surgery. The percentage of failure of outpatient LC in se- Keulemans (1998) 80 Age>60years N
lected patients in some series varies between 2 and 19%, due Cpr?;ti:'smry of jaundice and biliar
mainly to uncontrolled postoperative symptoms like nausea pzpejis (1999) Male gender
and vomiting or abdominal pain, conversion to open surgery Past history of acute cholecystitis
and patients or relatives feeling of lack of saffy8,11-12] Simpson (2000) 126 ASA> I
Several studies have identified preoperative facttable 7 Pas; hlismﬂz_t‘?f acute pancreatitis
that could predict unsuccessful outpatientls1-24] Our (2000) 065 OLCre\(l’igS;’Z 'b'jominal surgery
group (18) reported the term “technically difficult LC”, in ASA IV
a prospective study with overnight LC patients identifying Serum GOT, GPT and GGT
predictive factors for potentially outpatient patients (female, elevation
normal gallbladder wall). Some authd28,24] have argued Gallbladder wall
like essentials: social factors as acceptance and motivation _ (2001) a1 ths'gfjf”“.mm .
. . . . . . graphic and surgical
of patients, need of preoperative detailed information with gallbladder wall thickness
comprehensible instructions, right selection of patients, ex- Richardson (2001) 847 Patient’s preoperative information
perienced laparoscopic team and successful management of Patient’s acceptation
postoperative symptoms, as important keys for outpatient Robinson (2002) 387 Aég(i;/ﬁ/o years

management. In our study, age of the patient, suprameso-
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cholic abdominal previous surgery, previous complicated bil- [4] Planells M, Sanchez A, Sanahuja A, Bueno J, Serralta A, Garcia
iary history (admission due to acute cholecystitis, acute pan-  R. Total quality management in laparoscopic cholecystectomy. Per-
creatitis or obstructive jaundice) and ultrasonography find- ceived and clinical qualit)_/ in ambulatory laparoscopic cholecystec-

. . tomy. Rev Esp Enferm Dig 2002;94:319-25.

!ngs of thickened or .Shrunken ga”bladderwallwe_"e th? most [5] Arregui ME, Davis CJ, Arkush A, Nagan RF. In selected patients
important preoperative factors that determined failure in out- laparoscopic cholecystectomy is safe and significantly reduces hos-
patient LC. We did not find significant differences with re- pitalization charges. Surg Laparosc Endosc 1991;1:240-5.
spect to admission or overnight stay in male patients, with [6] Voitk AJ. Routine outpatient laparoscopic cholecystectomy. Can J
overweight or high score of ASA or POSSUM classifica- Surg 1995;84:262-5.

i . . . [7] Serralta A, Garcia R, Martinez P, Hoyas L, Planells M. Four years
tion. Analytlcal Valueslllke, WBC COU!’lt, liver serum param—. experience in outpatient laparoscopic cholecystectomy. Rev Esp En-
eters, and sonographic findings of increased common bile  term Dpig 2001;93:207-10.
duct diameter, number of stones (multiple versus isolated) [8] Lam D, Miranda R, Hom SJ. Laparoscopic cholecystectomy as an
or gallbladder hydrops due to stone impactation at gallblad- outpatient procedure. J Am Coll Surg 1997;185:152-5.
der neck, did not reach statistical significance in univariate [°1 Prasad A, Foley RJ. Day case laparoscopic cholecystectomy: a safe

nalvsis. The inclusion of the variable “previ ram and cost effective procedure. Eur J Surg 1996;162:43-6.
analysis. € Inclusion o € variable ‘previous suprame- [10] Mraovic B. Intraperitoneal bupivacaine for analgesia after laparo-

socholic abdominal surgery” in the predictive system, orig- scopic cholecystectomy. Acta Anaesthesiol Scand 1997;41:193-6.
inated several sub-groups with equal score to zero, so we[11] Voyles CR, Berch BR. Selection criteria for laparoscopic cholecys-
decided to eliminate this variable in the discriminant study tectomy in an ambulatory care setting. Surg Endosc 1997;11:1145-6.
although it should always be taken into account as an inde_[lZ] Lgu H, Brooks D. Predictive fact_ors for unanticipated admis-

. . . sions after ambulatory laparoscopic cholecystectomy. Arch Surg
pendent factor. Social factors that influenced overnight ad- 2001:136:1150-3.
mission rate were mainly due to refusal of the patient or rela- [13] robinson T, Biffl W, Moore E, Heimbach J, Calkins C, Burch J.
tives based on feeling of insecurity feeling about discharge on Predicting failure of outpatient laparoscopic cholecystectomy. Am J
the same day of surgery. As there is no possibility of preop- Surg 2002;184:515-9.
erative estimation of the development of social factors in the [14] Keulemans ¥, Eshuis J, de Haes H, de Wit LT, Gouma DJ. Laparo-

. . . . . scopic cholecystectomy: day-care versus clinical observation. Ann
postoperative period this outcome was not considered in the Surg 1998:228:734-40.

analysis. [15] Jansen S, Jorgensen J, Caplehorn J, Hunt D. Preoperative ultrasound
In conclusion, age, previous abdominal surgery, past his- to predict conversion in laparoscopic cholecystectomy. Surg Laparosc
tory of complicated biliary history with or without previ- Endosc 1997;7:121-3.

ous hospital admission and thickened or shrunken gallblad-[16] Alponat A, Kum CK, Koh BC, Rajnakova A, Goh PM. Predictive
factors for conversion of laparoscopic cholecystectomy. World J Surg

der wall in sonographic studies are independent preoperative ;4475162933

factors th"?‘t pl’edIC.t success or failure of ‘?Utpat'_er?t LC. The [17] sikora SS, Kumar A, Saxena R, Kapoor VK, Kaushik SP. Laparo-
preoperative scoring system developed is of clinical value, scopic cholecystectomy, can conversion be predicted? World J Surgd-
and allows discarding previously non-subsidiary patients for kjdot 1995;19:858-60.

outpatient LC. Social factors developing mainly in the early [18] Planells M, Gara R, Anaya P, Lopez C, Ballester C, Serralta A, et
al. Factors predicting technically difficult laparoscopic cholecystec-

postoperative period would be only avoidable by extensive tomy. Cir Esp 1999:65:48-53
information with patients and relatives and will remain as a [19] Fatas JA, Blanco FJ, Ara JR, Dobon MA. Criterios para la realiaci
non predictable factor in relation to ambulatorization. de colecistectofia laparosépica dentro de un programa de cifaig
mayor ambulatoria. Cirig Mayor Ambulatoria 2000;5:25-8.
[20] Reddick E, Olsen DO. Outpatient laparoscopic laser cholecystec-
tomy. Am J Surg 1990;160:485-7.
[21] Simpson JP, Savarise MT, Moore J. Outpatient laparoscopic chole-
cystectomy: what predicts the need for admission? Am Surg
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