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ANESTHESIA IN COSMETIC SURGERY

One major by-product of the aging baby-boom generation has been a surg-

ing interest in cosmetic surgery. Outpatient cosmetic surgery clinics have

sprouted up in droves all over the United States, and the number of cosmetic

procedures performed in 2005 increased by more than 95% from the previ-

ous year. Although procedures like facelifts and abdominoplasties are consid-

ered minimally invasive, the anesthetic protocols and regimens involved are

often overly complex and unnecessarily toxic. Major complications involv-

ing anesthesia in this (and any other) surgical milieu can range from severe

postoperative nausea and vomiting (PONV) to postoperative pain to mor-

tality. Although mortality may be rare, there have been many cases in which

perfectly healthy cosmetic surgery patients require emergency intervention

due to a severe complication involving anesthesia. In recent years, many new

anesthetic protocols have been developed to reduce the incidence of PONV

and other complications, while ensuring that effective pain management and

level of “un-awareness” during surgery are always maintained.

Barry L. Friedberg, M.D., is a volunteer assistant professor at the Keck School

of Medicine, University of Southern California. Since 1992, he has practiced

exclusively in the subspecialty of office-based anesthesia for elective cosmetic

surgery. He founded the Society for Office Anesthesiologists (SOFA) in 1996

that he merged in 1998 with the Society for Office Based Anesthesia (SOBA),

another non-profit, international society dedicated to improving patient

safety through education. Dr. Friedberg is the developer of propofol ketamine

(PK) technique designed to maximize patient safety by minimizing the degree

to which patients need to be medicated to create the illusion of general

anesthesia, that is, “no hear, no feel, no recall.”
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Come mothers and fathers

Throughout the land

And don’t criticize

What you can’t understand

Your sons and your daughters

Are beyond your command

Your old road is

Rapidly agin’

Please get out of the new one

If you can’t lend your hand

For the times they are a-changin.’

– Robert “Bob Dylan” Zimmerman

“The Times They Are A-Changin,” 1963
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To my parents, my first teachers, who taught me it was acceptable to not be

like everyone else as long as I aspired to be the best I could be.

To Willy S. Dam, M.D., of Bispebjerg Hospital, Copenhagen, my first

anesthesia teacher, who encouraged me to become an anesthesiologist.

To all the patients who have suffered from previous anesthetics and who

may now be relieved of their PONV, postoperative pain, and prolonged

emergences.
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Foreword

Physicians, like all people, live in a world that is proscribed more by what we
do in rote fashion every day than by what we understand in any meaningful
way. Our modern lives have become so harried that most of us barely have
enough time to pause and reflect on what we have done and where we are
going.

Dr. Barry L. Friedberg, at great personal effort and time, has put forth
this pearl of a book: ideas, methods of practice, and salient knowledge on
the cutting edge of modern medical practice as they apply to the world of
minimally invasive anesthesia for cosmetic surgery. As many of our practices
prove every day in operating rooms across the United States and beyond, the
information and anecdotes provided here apply equally well to a whole host
of different anesthetic and surgical settings.

Modern science is replete with heroic strides in improving patient care and
decreasing perioperative morbidity and mortality—and yet, today, we still do
not understand the underlying mechanisms of general anesthesia on the brain,
much less the construct of consciousness itself!

The field of anesthesiology and perioperative medicine achieved unprece-
dented gains in patient outcomes through the advent of pulse oximetry decades
ago. Since then, we have refined our techniques, implemented new airway
devices, decreased postoperative nausea and vomiting, improved our times to
“street readiness,” and done a better job of managing pain. Now is the time to
move to the next level of patient care.

Dr. Friedberg, through unrelenting drive and perseverance, has brought
to light the benefits of the age-old concept that “less is more.” Through the
use of minimally invasive anesthetic techniques, a resurgence in the prudent
use of ketamine via the propofol-ketamine (PK) technique, and the application
of brain wave (level-of-consciousness) monitoring, Dr. Friedberg has brought
anesthesia care to a higher plane.

When Albert Einstein died, curious scientists autopsied his brain in the
futile quest to glean some insight into one of humanity’s greatest minds. They
were desperately seeking answers to how this one man transformed Newtonian
physics into an advanced understanding of the universe itself. Today, physicists
struggle with String Theory and other abstract mathematical concepts to solve
the ultimate riddle of bridging relativity theory with quantum mechanics in
one grand unifying equation. But back in 1905, when Einstein’s first papers
were reaching the scientific print, he was greeted as a heretic. At one point, a
group of one hundred of the world’s most renowned scientists signed a doc-
ument stating that Mr. Einstein was not correct in his radical departure from

xi
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xii Foreword

conventional theory. Albert Einstein is reported to have replied, in paraphrase,
“if they were so sure that they were right and I was wrong, then why does this
letter contain one hundred signatures—in that case, they should need only
one signature!”

In this same vein, there have been those detractors who espouse opposition
to some of the elegant medical practices and insights put forth by Dr. Friedberg.
To those voices, hiding in the shadow of inexperience, I say with a loud and
confident voice—come join us, read on, and enjoy this journey along the road
to greater insight and knowledge. Some have suggested that Dr. Friedberg is
“redefining anesthesia”—and, in some contexts and practice paradigms, this
may be true. I like to think of his work, and this book, as a stepping-stone to
the next level of patient care.

Adam Frederic Dorin, M.D., M.B.A.

Medical Director

Grossmont Plaza Surgery Center

San Diego, CA
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Introduction

Anesthesiology has undergone remarkable changes in recent years. Among
them is the development of anesthesia subspecialties and of anesthesiologists
who focus most or all of their time in one area of anesthesia practice. This
change has several advantages for patients, surgeons, and anesthesiologists.
For one, the anesthesiologist learns the needs and expectations of the surgeon,
which optimizes surgical outcome for patients. Furthermore, knowing what
to expect, the anesthesiologist is better able to adjust both the doses and
timing of drugs so that patients are adequately anesthetized for surgery but
then emerge from anesthesia in a timely and comfortable manner. Nowhere are
these issues more important than when surgery is performed in the ambulatory
or office-based setting. Expectations are that patients undergoing surgery in
these settings will go home the same day. Resources for extended care are
usually nonexistent, as they should be.

Providing anesthesia for office- or clinic-based cosmetic surgery has
emerged as one subspecialty area for anesthesiologists. For patients, conve-
nience is greatly enhanced and costs are greatly decreased in office- or clinic-
based cosmetic surgery. To provide the best anesthetic care in this specialized
setting requires certain skills that are not emphasized in most anesthesia train-
ing programs. Fortunately, we are blessed with a resource prepared by a highly
skilled and experienced anesthesiologist.

In this book, Dr. Barry L. Friedberg has assembled a compendium of his
fifteen years of providing anesthesia care in the office setting. Where scientific
documentation is available, Dr. Friedberg provides it. Where it is lacking,
he guides the reader with recommendations that represent both reasoned
judgment and innovative, effective results. He knows what works and what
doesn’t and explains his views in text and illustrations that are concise and
informative.

Any anesthesiologist contemplating providing anesthesia care for cosmetic
surgery, regardless of the surgical setting, needs to read this book. For those
providing care in the office or clinic setting, it is virtually mandatory. By
reviewing this text, anesthesiologists will avoid the pitfalls that exist in this
practice and conclude their days with grateful patients and happy surgeons.

C. Philip Larson, Jr., M.D., C.M., M.A.

Professor Emeritus

Anesthesiology & Neurosurgery, Stanford University

Professor of Clinical Anesthesiology

David Geffen School of Medicine at UCLA
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Preface

The very essence of leadership is that you have a vision.

—Theodore Hesburgh

Caesar’s Gallic Wars begins with the observation that “All Gaul is divided into
three parts.” Anesthesia in Cosmetic Surgery is also divided into three parts.

Part I, Chapters 1–10, is devoted to minimally invasive anesthesia (MIA) r©

for minimally invasive surgery. (The United States Patent and Trademark
Office [USPTO] granted trademark serial number 76/619,460, file number
067202-0312946 to minimally invasive anesthesia [MIA] to Dr. Friedberg in
2005.)

Part I advances the premise of a unitary anesthetic technique for all elective
cosmetic surgery. Part I challenges the belief that only some types of elective
cosmetic surgery are suitable for intravenous sedation. Many readers may be
similarly challenged by the description of abdominoplasty, an extraperitoneal
procedure, as a minimally invasive surgery.

Inasmuch as the MIA
TM

technique is not universally applicable for every sur-
gical personality, Part II, Chapters 11–13, is dedicated to providing a compre-
hensive view of other anesthetic techniques administered by dedicated anes-
thesia professionals. Deliberately omitted are those approaches of oral and
intravenous sedation directed by the surgeon in the absence of a dedicated
anesthesia provider.

There is much about the practice of anesthesia in cosmetic surgery that
is not specifically related to anesthetic technique. Part III, Chapters 14–18,
and Appendices A and B illustrate the chasm between the medically indicated
(third-party reimbursed) anesthesia practice and that particular to anesthesia
for elective cosmetic surgery.

The reader who demands Level 1 study to accept new solutions to clinical
problems is reminded that neither aspirin nor penicillin ever had a Level 1
study to validate their efficacy. Nonetheless, both are well-accepted therapeutic
agents. The efficacy of the MIA

TM
technique will eventually make it a widely

accepted practice.
“Insanity” is sometimes defined as performing the same act in the same way,

over and over, yet expecting a different outcome. Only by changing the “script”
can outcomes be improved. MIA

TM
for minimally invasive surgery represents

a paradigm shift or change in the “script” for the anesthetic management of
the patient intraoperative experience. MIA

TM
technique is not only differ-

ent from anesthetic techniques described in Part II but also safer. Superior
postoperative outcomes for postoperative nausea and vomiting (PONV) and
pain management with MIA

TM
technique are described in Part I.

xvii
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xviii Preface

In 2007, American soldiers are dying in Afghanistan and Iraq. HIV/AIDS
is still causing deaths throughout the world. Deaths from malnutrition, star-
vation, and natural disasters still plague the third world. A nuclear disaster
from weapons of the former Soviet Union in the hands of rogue nations or
terrorists remains a threat. According to the National Highway Transportation
and Safety Administration (NHTSA), on American highways in 2004, there
were 105 daily deaths (or 38,253 for the year) from motor vehicle accidents.
Whereas death is a constant in life, the public has grown somewhat able to
accept these kinds of deaths. Death surrounding elective cosmetic surgery,
surgery without medical indication, is never an acceptable outcome for the
patient, the patient’s family, the anesthesiologist, the surgeon, or the lay public.

There is a “perfect storm” of forces that have made this book not only pos-
sible but necessary. The baby-boom or “me generation,” born 1946 to 1964,
is beginning to age. Social forces creating the “sandwich” effect of simultane-
ously caring for parents and children have created economic forces dictating
that this generation will postpone retirement. The work force is a competitive
environment with a heavy emphasis on a youthful appearance. The combina-
tion of narcissism and the need to remain competitive at work has created a
huge impetus for “boomers” to seek cosmetic relief of the aging process.

In the course of seeking cosmetic surgery, many patients receive general
anesthesia, opioid-based IV sedation, or regional anesthetics in hospital sur-
gicenter (ASC) and office-based settings (see Part II). When death occurs in
the office-based setting, the public and media find it unacceptable. “Dying to
be beautiful,” read the headlines. States like Florida, California, New York, and
others have rushed to regulate the office surgical suite because it is frequently
the site for elective cosmetic surgery.

Sadly, what remains is the absurd situation that it is acceptable to have a
death from a pulmonary embolism following an abdominoplasty in a hospital
or ASC setting but not the exact same outcome in an office-based setting.
The emerging hypocrisy is that the hospital and ASC lobbies in Florida (and
others to follow) have persuaded the legislatures to mandate reporting of all
mortalities from office-based cosmetic surgery while remaining exempt from
the same requirement. This is clearly not in the interest of public safety. All
deaths from elective cosmetic surgery should be subject to the same reporting
and scrutiny as those in the office-based setting.

The old maxim that “while the surgeon can only maim, the anesthesiologist
can kill” rings true in the effort to affect the ultimate negative anesthesia
outcome. How can tragic deaths in cosmetic surgery be avoided? Is the answer
somewhere in the future with better drugs or better monitors? It is not possible to
get the right answer by asking the wrong question. “Have we overlooked existing
drugs, techniques, and/or monitors that can provide for a safer anesthetic with
better outcomes?” is, perhaps, the more insightful question. The answer to this
question is at the heart of the MIA

TM
technique.

Barry L. Friedberg, M.D.

Corona del Mar

California
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1 Propofol Ketamine with Bispectral
Index (BIS) Monitoring

Barry L. Friedberg, M.D.

PART I MINIMALLY INVASIVE ANESTHESIA (MIA) R© FOR MINIMALLY
INVASIVE SURGERY

INTRODUCTION

WHY IS MINIMALLY INVASIVE ANESTHESIA
R©

IMPORTANT?

Postoperative Nausea and Vomiting (PONV)

How are PONV, preemptive analgesia, and postoperative pain
management related?

Beware Laryngospasm

WHAT IS CLONIDINE-PREMEDICATED, BIS-MONITORED PK MAC, OR THE
MIA™ TECHNIQUE?

Why Ketamine?

Making ketamine predictable

Premedication

Fluid management

Major confounding principle

BIS as fianchetto

Postoperative pain management

CONCLUSION

INTRODUCTION

Anesthesiologists are trained to administer anesthesia for

surgery. Elective cosmetic surgery is commonly performed

in an office-based facility with patients discharged to

home. However, elective cosmetic surgery differs from

elective or emergency surgery in many substantial aspects

(see Tables 1-1 and 1-2).

“Cosmetic surgery is almost always elective, and patients

are almost always in good health. The patient, however,

is willing to risk this good health (at least to a limited

extent) in order to experience improvements in physical

appearance, and perhaps more importantly, self-esteem,

body image, and quality of life.”1

There is no medical indication for elective cos-

metic procedures, excluding breast reconstruction post-

mastectomy. One may consider risk-benefit ratios of dif-

fering anesthetic regimens in medically indicated surgery.

However, surgery without medical indication should not

accept any avoidable risk. Halogenated inhalation anes-

thetics are triggering agents for malignant hyperthermia

(MH),2 carry an increased risk of deep venous thrombo-

sis with potential pulmonary embolism,3 and are eme-

togenic.4 If the patient is interested and the surgeon is

willing, all cosmetic procedures can be performed under

local only anesthesia. Therefore, any additional anesthetic

agents should be subject to the highest justification.

Most patients desire some alteration of their level of con-

sciousness from fully awake through completely asleep.

Given that all known risks should be avoided, when

possible, then which agents are best suited to the task,

what monitors should be employed, and to what level

1
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2 Barry L. Friedberg

Table 1-1. Elective cosmetic procedures

Commonly performed cosmetic surgical procedures.
All procedures have successfully been anesthetized
with PK MAC/MIA™ technique in the office-based
setting.

1. Rhinoplasty (closed or open)
2. Liposuction or suction assisted lipoplasty (SAL)
3. Blepharoplasty (open, transconjuctival, or

endoscopic)
4. Rhytidectomy (open or endoscopic)
5. Breast augmentation, subglandular, subpectoral

(via areaolar, inframammary, transaxilllary, or
transumbilical approach)

6. Hair transplantation with or without scalp
reduction

7. Facial resurfacing (laser, chemical peel, or
mechanical dermabrasion)

8. Brow lift (coronoplasty or endoscopic)
9. Abdominoplasty (classical or simple skin)

10. Otoplasty
11. Genioplasty (mandibular advancement or

recession)
12. Facial implants (malar and mandibular with

silicone or autologous fat)
13. Lip enlargement (autologous fat transfer,

radiated cadaver material [Alloderm
R©

],
Gortex

R©
extrusions, Restylane,

R©
Juvaderm,

R©

etc.)
14. Platsyma band plication
15. Composite procedures; i.e., (a) endoscopic brow

lift and endoscopic rhytidectomy, with open
platysma band plication, (b) blepharoplasty,
rhinoplasty, and rhytidectomy, or (c) breast
augmentation with abdominoplasty

of anesthesia should be administered (i.e., minimal seda-

tion [“anxiolyis”], moderate [“conscious”] sedation, deep

sedation, or general anesthesia [GA])? (See Appendix 1-1,

Defining Anesthesia Levels). If better outcomes are the

goal, doesn’t minimally invasive anesthesia for minimally

invasive surgery make sense?5 (See Table 1-3.)

WHY IS MINIMALLY INVASIVE

ANESTHESIA
R©

IMPORTANT?

“Less is more” is a Mies Vanderohe principle applied to

the Bauhaus school of minimalist architecture. “Doing

more with less” is a Buckminster Fuller concept of housing

applied to his geodesic domes.

Table 1-2. Cosmetic procedures by type from PK
MAC/MIA™ technique case log March 26,
1992 – March 26, 2002 12

N %

Liposuction 663 (25)
Breast augmentation 489 (18)
Facial resurfacing mechanical

abrasion, chemical peel, or
laser resurfacing

389 (14)

Rhytidectomy 305 (11)
Blepharoplasty 198 (7)
Rhinoplasty 81 (3)
Fat transfer 57 (2)
Abdominoplasty 54 (2)
Composite or misc. procedures 447 (18)
Total 2,683 (100)

“We hold the basic premise that the less the involvement

of the patient’s critical organs and systems (i.e., the lower

the concentration of the agent, or the less ‘deep’ the anes-

thesia), the less will be the damage to the patient, whether

this be temporary or permanent.”6

“For the anesthetic itself, overall experiences indicate

that the least amount of anesthetic that can be used is the

best dose. Local and monitored anesthesia care (MAC) is

preferable to regional. Regional techniques are preferable

to general anesthesia.”7

Table 1-3. Minimally invasive surgeries
appropriate for BIS-monitored PK MAC, the
MIA™ technique

1. All cosmetic procedures (see Table 1-1)
2. Gyn: laparoscopy (tubal ligation, fulgeration

endometriosis)
3. Ortho: arthoscopy
4. Urology: lithotripsy
5. Gen. surg.: herniorraphy & breast cancer

surgery
6. Neuro: microdiscectomy, microlaminectomy,

carpal tunnel release
7. sedation for morbidly obese
8. peripheral injuries in U.S. Army field hospitals in

Iraq, Afghanistan

Cases being performed with PKRa TIVA
1. U.S. Army neurosurgery in Iraq.
aPropofol-Ketamine-Remifentanil
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“When possible, procedures longer than three or four

hours should be performed with local anesthesia and intra-

venous sedation because general anesthesia is associated

with deep venous thrombosis at much higher rates under

prolonged operative conditions.”3

“Newer techniques for intravenous sedation that

include the use of propofol, often in combination

with other drugs, have made it possible to perform

lengthy or extensive procedures without general anesthe-

sia and without the loss of the patient’s airway protective

reflexes.”9

“When you can measure what you are speaking about,

and express it in numbers, you know something about it;

but when you cannot measure it, when you cannot express

it in numbers, your knowledge is of a meager and unsat-

isfactory kind; it may be the beginning of knowledge, but

you have scarcely, in your thoughts, advanced to the stage

of science.” (William Thompson, knighted Lord Kelvin.

Popular lectures and addresses [1891–1894])

The bispectral index (BIS) monitor facilitates a numer-

ical expression of the hypnotic component (anesthesia =
hypnosis + analgesia) of the anesthetic state and may per-

mit a reasonable inference about the analgesic state. Heart

rate, blood pressure, and other clinical signs are noto-

riously unreliable indicators of anesthetic depth.10 BIS

provides new information about patients that is simply

unavailable from any other vital or clinical sign.11 BIS, as

an index, has no units. The scale is 0–100, with 100 repre-

senting awake and zero representing isoelectric (or zero)

brain activity. Hypnosis compatible with general anesthe-

sia (GA) occurs between BIS 45–60. BIS 45–60 with sys-

temic analgesia defines general anesthesia. BIS 60–75 with

adequate local analgesia is a major part of the MIA™ tech-

nique. Patients who received MIA
TM

neither hear, nor feel,

nor remember their surgical experience.12

Monk et al. published an associated 20% increase in the

one-year mortality risk associated with every hour of BIS

<45.13 Therefore, BIS <45 for cumulative periods greater

than one hour must be considered as overmedicating.

The routine practice of overmedicating for fear of under-

medicating is no longer a desirable or acceptable practice (see

Table 1-4).

Monk et al. postulated that the increase in one-year

anesthetic mortality might be related to an inflammatory

response from excessively deep anesthesia.13 A more recent

prospective, randomized controlled study demonstrated

Table 1-4. BIS levels and levels of
sedation/anesthesia

BIS Sedation/Anesthesia Level
98–100 Awake
78–85 Minimal Sedation (“Anxiolysis”)
70–78 Moderate (“Conscious”) Sedationa

60–70 Deep Sedationb

45–60
+ systemic
analgesia

General Anesthesiac

<45, >1 hr. Overanesthetized!13

aWith moderate sedation, passive maneuvers like extension
and rotation of the head or shoulder pillow may be all that
are necessary to maintain the airway.

b With deep sedation, active maneuvers, like nasal airway or
LMA, may be required to maintain airway patency.

c See Appendix 1-1.

increased C-reactive protein levels with BIS <45 for more

than 50% of the cases.14

The BIS monitor does not replace traditional vital-sign

monitoring, that is, EKG, NIABP, SpO2, (or EtCO2 when

indicated). When measured, the EtCO2 typically runs

between 38–42 with the MIA™ technique. The EtCO2

offers the display of the waveform of the patient’s res-

piration. Many experienced anesthesiologists are capable

of assessing adequate respiratory movement without this

information. Over 3,000 PK MAC cases have been safely

anesthetized without EtCO2 monitoring.

Titrating anesthesia with BIS trend is limited by the

fact that the processing required for the BIS algorithm is

delayed 15–30 seconds behind real time. This delay has

given rise to the legitimate criticism that BIS does not

predict patient movement. BIS, a measure of the hypnotic

state, was not designed to predict patient movement (see

Chapter 3).

EMG is the instantaneous display of the frontalis muscle

activity if the XP software version of the BIS A2000, or later,

is used. Inadequate analgesia leading to patient movement

is predictable if the EMG is selected from the advanced

screen menu to trend as a secondary trace. A spike in

EMG (when BIS is 60–75, in spontaneously breathing

patients) nearly always predicts inadequate analgesia, pre-

ceding patient movement (see Fig. 1-1). The anesthesiol-

ogist should utilize the 15–30 second delay in the change

of the BIS value to simultaneously bolus propofol while

encouraging the surgeon to supplement the local analgesia.
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Figure 1-1. Incremental propofol induction began 08:45. Ketamine 50 mg IV administered 08:47, BIS = 63. In this particular case, BIS
increases post-ketamine dose. However, the increase does not defeat the ability to titrate propofol to BIS 60–75!

Postoperative Nausea and Vomiting (PONV)

Macario et al. conducted a statistically validated survey of

a panel of expert anesthesiologists on what postoperative

anesthetic outcome they believed patients most wanted

to avoid.15 The anesthesiologists concluded that pain was

the number one anesthesia outcome patients most desired

to avoid. A follow-up, similarly statistically validated sur-

vey of patients’ anesthesia outcomes they most desired to

avoid was emesis!16 Clearly, a disconnect exists between

what anesthesiologists believe about their patients and

what the patients actually want most to avoid. A potential

explanation could be that patients who consent for elec-

tive surgery expect to have some postoperative discom-

fort but do not want their pain to be compounded by

emesis.

How are PONV, preemptive analgesia, and

postoperative pain management related?

There is a consensus among PONV authorities like Apfel,

Chung, Gan, Scuderi, and White, that both inhalational

anesthetics and opioids are emetogenic agents. “In the con-

text of [emetogenic] anesthesia, postoperative pain man-

agement and opioid related PONV remain problems.”17

In the context of emetogenic anesthesia, experts advise

“multimodal” prophylaxis in the highest risk group.18

Apfel’s recent NEJM article identifies the highest PONV

risk group of patients as nonsmoking females, with a his-

tory of previous PONV and/or motion sickness, having

emetogenic (i.e., elective cosmetic) surgery of two or more

hours.4 Apfel’s criterion of high risk applies exceptionally

well to Friedberg’s previously referenced series of 2,683

patients.12

Elective cosmetic surgery anesthesia for the “rich and

famous” of Beverly Hills and Newport Beach is the highest

risk PONV population! This conclusion reflects the south-

ern California geographic bias of the author. There are

many other such communities worldwide.

The MIA™ technique is not perfect but contextually

nonemetogenic. Without any antiemetic prophylaxis, this

highest risk group of patients experienced a total of thir-

teen PONV events for an unprecedented 0.5% PONV

rate!12 A 50 mg dissociative dose of ketamine at BIS <75

propofol levels eliminates the noxious input of the injec-

tion of local analgesia while avoiding emetogenic agents

like the halogenated inhalational vapors and intravenous

opioids.

Lidocaine provides intraoperative analgesia with

bupivicaine providing postoperative analgesia. In this con-

text, it has been extremely rare for patients to require (eme-

togenic) opioid relief of their postoperative discomfort.
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Elimination of all emetogenic triggers defines nonopioid,

preemptive analgesia (NOPA). NOPA is the hallmark of

the MIA™ technique. In Friedberg’s fifteen-year experi-

ence, no patients have been admitted to the hospital fol-

lowing PK MAC/MIA™ technique for either PONV or

unmanageable pain.

Beware Laryngospasm

No technique is perfect. Classical laryngospasm can

be diagnosed by the characteristic “crowing” sound

generated by a small gap in the vocal cords owing to

their incomplete closure. With ketamine-associated laryn-

gospasm, the vocal cords most commonly close com-

pletely. Hence, only rarely will crowing noise alert the

anesthesiologist to impending desaturation. Additionally,

the usual remedy of positive pressure ventilation combined

with anterior jaw thrust is completely ineffective. The anes-

thesiologist must pay particular attention to sneezing or

coughing as the only prodrome warning him of impend-

ing laryngospasm.

The treatment of choice is a rapid IV bolus of lidocaine

1 mg · lb−1 or 2 mg · kg−1.

Concern about adding more lidocaine in patients receiv-

ing relatively large amounts of lidocaine local analgesia has

led other anesthesiologists to prefer to deepen the propofol

level by adding a 50 mg propofol bolus to break the laryn-

gospasm. However, when IV lidocaine has been admin-

istered for laryngospasm, no stigmata of lidocaine toxic-

ity have been observed. The BIS showed no decrease in

response to the IV lidocaine bolus. There was no transient

hypotension or widening of the EKG complex during the

case. No patient complained of tinnitus, tremulousness,

or metallic taste on the tongue after emergence.

Administering succinylcholine (SCH) to break the

spasm is suboptimal because SCH adds unnecessary (and

avoidable) risk as an MH triggering agent. (Neither propo-

fol nor ketamine are MH triggering agents.) Further, the

myalgias associated with SCH make the agent totally unac-

ceptable in the elective cosmetic surgery patient.

Waiting until desaturation occurs after the prodrome

will add a substantial amount of time until the lido-

caine can circulate to anesthetize (and open) the vocal

cords. Desaturation increases the physiologic stress to the

patient. The alarm of the pulse oximeter, accompanied

by the bluish discoloration of the patient, increases the

psychological stress to the anesthesiologist, surgeon, and

operating room nursing staff. This disturbing scenario is

best minimized by promptly giving IV lidocaine when the

patient coughs or sneezes.

WHAT IS CLONIDINE-PREMEDICATED,

BIS-MONITORED PK MAC, OR THE

MIA™ TECHNIQUE?

Something old (ketamine), something new (BIS-moni-

tored propofol hypnosis), something borrowed (diazepam

ketamine technique19), no one blue (SpO2 >90% on room

air).

Why Ketamine?

The brain cannot respond to stimuli it does not receive.

Critical concept: GA does not reliably block all incoming

noxious stimuli! The “wind-up” phenomenon,20 medi-

ated by the NMDA receptors, is often invoked to explain

acute postoperative pain after general anesthesia, as well

as the formation of chronic pain states.

“Dissociation” refers to a patient who, under the influ-

ence of ketamine, remains motionless in response to noxious

stimuli.

Based on clinical observation, the NMDA receptor

block from a 50 mg dissociative dose of ketamine reli-

ably blocks all incoming noxious stimuli to the cortex (the

so-called mid-brain spinal) for a period of 10–20 minutes.

After obtaining an equal dissociative effect with a 50 mg

ketamine dose in both 90-pound female and 250-pound

male patients, the author concluded that the number of

NMDA receptors does not vary with patient body weight in

adults.

Preemptive analgesia is most consistently observed

when the NMDA receptors are saturated prior to noxious

stimulation. Acetaminophen 1,000 mg po is adequate for

postoperative pain management (for the few patients who

request it) in the context of clonidine-premedicated, BIS-

monitored PK MAC patients.12 (See Table 1-5.)

Making Ketamine Predictable

In other contexts, ketamine has a well-deserved reputa-

tion for causing hypertension, tachycardia, and an unpre-

dictable 20% of patients experiencing hallucinations or

dsyphorias.21 Hypnotic doses of propofol block ketamine-

induced hallucinations as well as undesirable hemody-

namic sequellae.22 Being able to assign a numerical value
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Table 1-5. Ketamine tips

1. 80% patients achieve dissociative effect with
25 mg ketamine, 98% with 50 mg ketamine.
No “down side” to 50 mg dose as long as BIS
<75. Wait 2–3 min. before injecting local. Wait
an additional min. if patient is reactive before
administering more ketamine.

2. Preemptive analgesia effect is variable when
inadequate dissociative effect is obtained.
Saturate NMDA receptors!

3. All adult patients, independent of body weight,
require 50 mg ketamine initial dose to
saturate NMDA receptors.

4. Reinjection of previously injected field does
NOT require more ketamine.

5. Consider injecting both sides with initial
ketamine dose.

6. If prep. is cold, consider injecting 25 mg
ketamine 2–3 min. before prep. or consider
warming prep. solution!

7. With experience, less ketamine is administered.
Friedberg’s case log of the last 500 cases (of
2,683 patients) showed 80% performed with
either one or two 50 mg doses of ketamine.12

8. Mixing propofol with ketamine is TIVA23 not
MAC.

9. Do not exceed an aggregate total of 200 mg
ketamine.

10. Do not give ketamine in the last 20–30 minutes
of a case.

with BIS to the level of propofol hypnosis, prior to admin-

istering the ketamine, was an enormous breakthrough in

making ketamine a predictable agent. Not only could the

initial ketamine dose be administered without problems,

but also subsequent doses, when needed, could be given

with assurance.

First, create a stable level of propofol in the brain by

performing an incremental, not bolus, induction. The

incremental induction maintains spontaneous ventila-

tion, commonly maintains masseter tone, avoids propofol

waste, and is less apt to produce induction hypotension.

Incremental propofol induction provides hypnosis with

a minimal physiologic and pharmacologic trespass to the

patient. Lesser trespass increases patient safety.

Lesser trespass increases the probability of maintaining

the SpO2 >90% on room air (i.e., room air, spontaneous

ventilation, or RASV). Key concept: Titrate propofol to BIS

<75 before giving the ketamine! Do NOT give ketamine at

BIS >75.

Table 1-6. Clinical pathway for MIA™ technique

1. Clonidine 0.2 mg PO 30–60 min preop
(Systolic >100, body weight >100 pounds).

2. Glycopyrrolate 0.2 mg IV with 2 ccs 1% lidocaine
plain.

3. Incrementally titrate propofol to BIS <75 with
multiple, sequential 150 ug · kg−1 · 20 sec.
mini-boluses. N.B. If pump does not have a
bolus feature, set initial rate to 450 ug · kg−1 ·
min−1 and reduce the rate toward 50 as soon
as the EMG begins to decrease.

4. Basal propofol infusion rate 50 ug · kg−1 · min−1.
5. Ketamine 50 mg IVP @ BIS <75 2–3 minutes

prior to injection local anesthesia.
6. Adjust basal propofol rate upward to maintain

BIS 60–75 if ketamine causes an increase.
7. Inject adequate local analgesia.
8. Administer more ketamine only after two

reinjections of the field fail to eliminate patient
movement.

9. Maintain propofol at BIS 60–75, EMG 0 on BIS
scale, 30 on EMG scale.

10. Bupivicaine in field before closure, especially for
browlift, subpectoral breast augmentation,
and abdominoplasty.

Because the elective cosmetic surgical patient tends to be

healthy, cardiac output and redistribution from the brain

tend not to be significant factors in altering established

brain levels of propofol. However, the nineteenfold inter-

patient variation in propofol hydroxylation may play a

significant role in the ability to maintain a stable level of

propofol in the brain.23 Measuring an individual patient’s

brain response to propofol with BIS would appear to be a

more effective strategy than employing target controlled

infusions (TCI) to achieve specific blood levels of propofol

(see Table 1-6).

Premedication

PK MAC was derived from diazepam ketamine MAC tech-

nique, which was first published in 1981.19 Vinnik clearly

enumerated that only after the patient was soundly asleep

from the diazepam was the ketamine to be administered.19

Diazepam hypnosis, followed by ketamine dissociation,

followed by local anesthetic injection was Vinnik’s clin-

ical pathway. Although Guit was the first to publish the

combination of propofol and ketamine, the technique was

described as a total intravenous anesthetic (TIVA).24 TIVA
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strongly implies that the local analgesia injected by the

surgeon is not essential for the success of the TIVA

technique. In contradistinction, the surgeon’s local anal-

gesia is essential for the success of PK MAC.

Guit’s TIVA technique was unknown to Friedberg in

1992 when Friedberg embarked on replacing Vinnik’s

diazepam with propofol. The surgeons quickly com-

plained about the cost of the propofol and pleaded

for relief. Friedberg added midazolam in an effort to

reduce the amount of propofol. From March 26, 1992

through March 26, 1997, the case log Friedberg maintained

contained patient’s names, dates, surgeons, patient age,

gender, weight, surgical procedure(s) (see Table 1-2),

midazolam, propofol, ketamine, and anesthesia times.8

Propofol rates, mg · min−1 and ug · kg−1 · min−1, were

calculated retrospectively.

If 2 mg midazolam was good, perhaps 4 mg midazo-

lam could be better for propofol-sparing purposes. In the

aforementioned case log, a total of 354 patients received 0

mg midazolam, 316 patients received 2 mg, and another

303 patients received 4 mg midazolam premedication from

1992–97. No consistent, incremental relationship could be

established in propofol savings between the 0, 2, and 4 mg

midazolam groups.8 In June 1997, Friedberg eliminated

the midazolam from PK MAC.

In September 1997, Oxorn published a very elegant

Level I study confirming Friedberg’s uncontrolled, clinical

experience in 973 patients.25 Oxorn reported that there was

no statistical difference in either induction or maintenance

doses of propofol between those patients who received

2 mg midazolam premedication and those who received

none.25 However, the unexpected finding was that a statis-

tically significant threefold number of patients who received

midazolam required pain medication in the PACU.25

From July 7, 1997, through December 21, 1998, 268

patients received BIS-monitored PK MAC without pre-

medication, midazolam, or other benzodiazepine. During

BIS-monitored propofol hypnosis, there were no patients

who suffered from hallucinations or a lack of amnesia. This

experience led Friedberg to conclude that benzodiazepine

premedication was superfluous to provide amnesia or to

prevent hallucinations in the presence of BIS monitoring.

Some of these patients were included in a subsequent pub-

lication.26

Patients continued to request premedication to calm

them. After attending the New York Postgraduate Assem-

bly (PGA) in December 1998, Friedberg returned with the

renewed notion of adding po clonidine as a premedica-

tion. Like Vinnik’s concept of administering sleep doses of

diazepam to block ketamine hallucinations, clonidine for

premedication had also been previously reported in the

plastic surgery literature. 27,28

Inconsistent propofol sparing results were observed

with 0.1 mg po clonidine. A therapeutic clonidine dose

should be in a range between 2.5–5.0 ug · kg−1.29 Cloni-

dine 0.2 mg mg po achieves that range in patients weigh-

ing between 95–175 pounds. The higher dose of clonidine

provided consistent propofol sparing results and further

refinement of BIS-monitored PK MAC.30

From January 26, 2001 to September 2002, rofecoxib

50 mg po was added to the clonidine. When the drug

was voluntarily withdrawn from the market, rofecoxib was

deleted from the premedication. While the addition of the

rofecoxib appeared to benefit the patient, the deletion of

the agent did not appear to increase (the already few) post-

operative patient complaints of discomfort.

At the present time, only clonidine 0.2 mg po (30–60

minutes preoperatively) and glycopyrrolate 0.2 mg with

2 cc 1% lidocaine IV are given as premedication (see

Table 1-6).

Fluid Management

The long-standing teaching that patients who are NPO

after midnight are at least 500–1,000 ccs behind on their

fluids is not especially relevant for elective cosmetic surgery

patients. As stated earlier, these are by and large essentially

healthy patients who are far different from the debilitated

ward patients on whom most anesthesia trainees learn

about anesthesia. Elective cosmetic surgical patients are

not “dry.” Vasodilating anesthetics are no longer being

administered. Lastly, large fluid shifts and blood loss are

atypical experiences in most elective cosmetic surgery.

Other authors have analogized the insult produced by

liposuction to that of a burn injury. However, burn patients

do not have compression garments applied to obliterate

the “third space” created by the aspiration of subcutaneous

fat.

Fluid replacement regimens based on experience in burn

patients areinappropriate for liposuction patients.

Especially for cases up to 5,000 ccs of liposuction, fluid

replacement should remain modest, that is, not more

than 1,000 ccs. Otherwise, one may risk fluid overload,
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Table 1-7. MIA™ airway algorithm (assumes
incremental propofol induction)

1. Extend and laterally rotate head, one side may
have better gas exchange than the other.

2. Insert shoulder (not neck) pillow to increase
force of extension.

3. Insert lubricated nasal airway (#28 FR most
commonly).

4. Insert lubricated LMA (#4 most commonly).
5. No ET required: >15 yrs, >3,000 patients;

no opioids, benzodiazepines, or muscle
relaxants.

pulmonary edema, and dilution of platelets and other

coagulation factors.

Another unaesthetic consequence of 2,000–4,000 ccs

fluid replacement in this patient population is enuresis on

the operating room table. This will embarrass the patient

and annoy the nurse who had to clean it up. Catheterizing

the patient to compensate for inappropriate fluid admin-

istration exposes the patient to the risk of an unnecessary

bladder infection.

Patients who experience caffeine withdrawal headache

without their morning caffeine are encouraged to drink

their cup of coffee black or with non-dairy creamer, if

necessary. Apple juice or water is permitted up until an

hour before surgery. Patients who are hungry upon awak-

ening are encouraged to have toast and jam. Simple carbo-

hydrates and sugars are rapidly absorbed by the stomach

and pose no real threat to patient safety. It is far better to

have the patient arrive without hypoglycemia. Patients are

encouraged to void before getting on the operating table.

(See Table 1-7.)

Major Confounding Principle

A blanched surgical field does not guarantee adequate sur-

gical analgesia. More local analgesia resolves the patient

movement 99% of the time. Administer more ketamine

only after two reinjections of the field fail to eliminate

patient movement.

BIS becomes much more than a simple tool with which

to titrate propofol. BIS becomes a case management tool.

By being able to demonstrate adequate propofol levels

(i.e., BIS 60–75) during patient movement, the surgeon

Table 1-8. Local anesthesia tips

1. PDR limit of 500 mg lidocaine with epinephrine
(7 mg · kg−1) is outdated and overly
conservative. Neither the 2005, 2006 nor the
2007 (print or electronic) editions of PDR have
any entry for injectable lidocaine!

2. 200 ccs of 0.5% lidocaine (1,000 mg) with
epinephrine is well tolerated and without
sequellae of toxicity

3. Tumescent or “wetting” solution = 500 mg
lidocaine, 1 mg epinephrine in 1,000 ccs NSS
(Klein) or LR (Hunstead)

4. 5,000 ccs of tumescent solution = 2,500 mg
lidocaine

5. 5,000 ccs of tumescent solution in a 60 kg
female patient = 42 mg · kg−1

6. Avoid >50 cc 0.25% (125 mg) bupivicaine for
postoperative analgesia.

can be educated to inject more analgesia. In addition to

the initial injection of the local analgesia, the patient is

spared noxious, painful input during the surgery. The

brain cannot respond to stimuli it does not receive. Post-

operative pain management begins intraoperatively! Repro-

ducible preemptive analgesia occurs under conditions of

adequate dissociation secondary to the saturation of the

NMDA receptors. (See Table 1-5.)

BIS as Fianchetto

From Italian, fianchetto is a chess term meaning a “dou-

ble move.” In a “binary” system of anesthesia (hypnosis

+ analgesia = anesthesia), being able to measure hypno-

sis permits an inference about the adequacy of analgesia.

Adequate analgesia produces de facto muscle relaxation

for minimally invasive surgery. BIS 60–75 with EMG = 0

(on the BIS scale, 30 on the EMG scale) defines adequate

hypnosis for the MIA™ technique. Therefore, adequate

hypnosis in the presence of patient movement (usually

preceded by a spike in EMG) infers inadequate analgesia!

Postoperative Pain Management

In the context of clonidine-premedicated, BIS-monitored

PK MAC, now formally known as the MIA™ technique,

postoperative pain is minimal to nonexistent. Part of this

phenomenon may be explained by having patients emerge
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from propofol with the clonidine still in effect. Patients

who have lower anxiety levels, secondary to lowered

catecholamines from the clonidine, tend to have less pain

complaints. In the diethyl ether era, “stormy induction,

stormy emergence” was the common rationale for pre-

medicating surgical patients. Preoperatively, a clonidine-

premedicated patient may not appear drowsy but, upon

questioning, usually admits to feeling “calmer.” A fur-

ther explanation for the remainder of the observation of

minimal-to-no postoperative pain appears to be the phe-

nomenon of preemptive analgesia.

With the dissociative effect of ketamine, no noxious

signals reach the cortex during the injection of local anes-

thesia. GA does NOT reliably block all incoming noxious

stimuli. Use the BIS to not only maintain hypnosis at

60–75 but also to assure inadequate local analgesia is dealt

with appropriately (i.e., more local) and not by subterfuge

(i.e., more ketamine, propofol, or opioids). Lastly, bupivi-

caine, especially for browlift, breast augmentation, and

abdominoplasty, provides long-lasting nonopioid relief.

Do not exceed a total of 125 mg bupivicaine (or 50 ccs

0.25%) for postoperative analgesia. Because the bupivi-

caine quickly binds to tissue, it is necessary only to splash

it into the operative field. Some surgeons prefer to close the

wound and inject the bupivicaine retrograde up the suc-

tion drainage tube(s). Both approaches with bupivicaine

are effective.

All of the anesthesiologists’ efforts to prevent PONV

and effect adequate pain management may be for naught

if the surgeon discharges the patient home with an opioid-

containing analgesic (i.e., Vicodin
r©

or Tylenol #3
r©

).

Darvocet
r©

or other similar nonopioid analgesics may

provide an increment of relief greater than 1,000 mg

acetaminophen every six hours. Oral diazepam is espe-

cially effective for decreasing the muscle spasm associated

in subpectoral breast implant patients. N.B. This is also

a useful strategy for any other submuscular implants; i.e.,

gluteal.

The few patients who do complain of pain present a dif-

ferential diagnosis of “central” (or supratentorial) versus

“peripheral” (infratentorial) pain. Both complaints are real.

Some patients may complain of pain when they had been

predominantly immobile for the surgery. This pain is more

likely to be “central” in origin. This type of patient may

respond better if 50 mg po diphenhydramine (Benadryl
r©

)

Table 1-9. Errors to avoid

1. Ketamine before propofol: NO
2. Ketamine at BIS >75: NO
3. Bolus propofol induction: NO
4. Inadequate local analgesia: NO

BIS as fianchetto for adequate propofol and
lidocaine

5. Opioids instead of more lidocaine: NO
6. Ketamine instead of more lidocaine: NO
7. >200 mg total ketamine or any in last 20 min. of

case: NO
8. Tracheostomize patient for laryngospasm

instead of IV lidocaine: NO
9. SCH instead of lidocaine for laryngospasm: NO

is added to the 1,000 mg acetaminophen (Tylenol P. M.
r©

).

More experience with the MIA™ technique will elimi-

nate most of the patient movement seen with inadequate

local analgesia. These patients may require ketorolac 30–

60 mg IV to deal with “peripheral” pain issues. As the

surgeon becomes more willing to inject additional local

analgesia during the case when patient movement occurs

at BIS 60–75, fewer issues of “peripheral” pain will be

manifest. None of the more than 3,000 PK MAC patients

has ever required hospital admission for intractable pain.

(See Table 1-9.)

CONCLUSION

One must empathize with those who, understandably,

have difficulty believing that a subpectoral breast aug-

mentation in combination with a classical abdomino-

plasty can be performed as an office-based or day surgery

without PONV or postoperative pain management issues.

“Cognitive dissonance” is the psychological principle that

precludes individuals from believing what they observe

when it sharply contradicts what they have been taught to

believe.

The On-Q
r©

pump may have some additional value;

but in the context described in this chapter, it offers little

pain management benefit to offset the additional $280 cost

(in 2005 dollars). While dexmedetomidine may possess 8

times the alpha2 agonist potency of clonidine, it is 400

times more expensive (2005 dollars) and more tedious to
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administer. There are no current plans to replace clonidine

with dexmedetomidine in the MIA™ technique.

The MIA™ technique reproducibly provides preemp-

tive analgesia and is not technically difficult to execute. It

does, however, require the active cooperation of the sur-

geon. Surgeons have become more interested in the use

of local anesthesia to diminish PONV and postoperative

pain management problems they perceive to be produced

by the emetogenic agents the anesthesiologist chooses to

administer.

Although initially developed for office-based, elective

cosmetic surgery, the MIA™ technique is by no means

limited to these types of cases (see Table 1-3). The MIA™

technique offers superior outcomes to alternative forms of

anesthesia (see Part II) for cosmetic surgery (i.e., essentially

zero PONV without the use of anti-emetics and minimal

postoperative pain management).

In the final analysis, the MIA™ technique provides

safety, simplicity, and satisfaction for all parties involved in

the surgical experience: patients, their at-home caregivers,

surgeons, nurses, and anesthesiologists.
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APPENDIX 1-1 DEFINING ANESTHESIA LEVELS:

THE TERMINOLOGY

Monitored anesthesia care (MAC) is a term created to

include all anesthesia services except general or regional

anesthesia. MAC is not especially useful to describe a par-

ticular anesthetic state or spectrum of states. MAC remains

a term of exclusion in that it specifically is NOT general or

regional anesthesia.

PK MAC connotes separately administering ketamine

after inducing the patient with a continuous infusion of

propofol.1 The MIA™ technique adds the layer of BIS

monitoring along with po clonidine premedication and

infusion pump administered propofol.2

BIS-monitored PK MAC or the MIA™ technique falls

well within the scope of the definition of IV sedation for an

AAAASF Class B facility, except in the (current) regulations

of the AAAASF and the state of Florida. The MIA™ tech-

nique provides a measure of the level of hypnosis achieved.

The MIA™ technique intensifies but does not depress the

laryngeal or “life-preserving” reflexes.

MINIMAL, MODERATE, DEEP SEDATION &

GENERAL ANESTHESIA∗

Minimal sedation (Anxiolysis)

Minimal sedation is a drug-induced state during which

patients respond normally to verbal commands. Although

cognitive function and coordination may be impaired,

ventilatory and cardiovascular functions are unaffected.

∗ Excerpted from ASA position on Monitored Anesthesia Care in ASA
manual for Anesthesia Departmental Organization and Management,
2003–4. Reprinted with written permission of the American Society
of Anesthesiologists. A copy of the full text can be obtained from ASA,
520 N. Northwest Highway, Park Ridge, Illinois 60068-2573.

Moderate Sedation/Analgesia
(“Conscious Sedation”)

Moderate sedation/analgesia is a drug-induced depression

of consciousness during which patients respond purpose-

fully to verbal commands, either alone or accompanied by

light tactile stimulation. No interventions (Editor’s note:

“intervention” is undefined.—BLF ) are required to main-

tain a patent airway, and spontaneous ventilation is ade-

quate. Cardiovascular function is usually maintained.

N.B. A second physician is involved in: Deep sedation

analgesia.

Deep Sedation/Analgesia

Deep sedation/analgesia is a drug-induced depression of

consciousness during which patients cannot be easily

aroused but respond purposefully following repeated or

painful stimulation. The ability to independently main-

tain ventilatory function may be impaired. Patients may

require assistance (Editor’s note: “assistance” is undefined.

-BLF) in maintaining a patent airway, and spontaneous

ventilation may be inadequate. Cardiovascular function

is usually maintained. Reflex withdrawal from a painful

stimulus is NOT considered a purposeful response.

General Anesthesia (GA)

General anesthesia is a drug-induced loss of consciousness

during which patients are not arousable, even by painful

stimulation. The ability to independently maintain venti-

latory function is often impaired. Patients often require

assistance in maintaining a patent airway, and positive

pressure ventilation may be required because of depressed

spontaneous ventilation or drug-induced depression of

neuromuscular function. Cardiovascular function may be

impaired.

Because sedation is a continuum, it is not always possible

to predict how an individual patient will respond. Hence,

practitioners intending to produce a given level of seda-

tion should be able to rescue patients whose level of seda-

tion becomes deeper than initially intended. Individuals

administering moderate (“conscious”) sedation/analgesia

should be able to rescue patients who enter a state of deep

sedation/analgesia, while those administering deep seda-

tion/analgesia should be able to rescue patients who enter

a state of general anesthesia.
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COMMENT ON THE FOUR CLASSES

OF SEDATION/ANESTHESIA

Neither the term “intervention” (for “conscious” or mod-

erate sedation) nor “assistance” (for deep sedation) to

maintain an airway is defined in the preceding ASA posi-

tion paper.

“Intervention” for “conscious” or moderate sedation may

be any passive maneuver to maintain airway patency. “Inter-

ventions” include, but are not limited to, extending the

head with or without lateral rotation, and placement of a

one liter bag (or similar device) under the patient’s shoul-

ders. “Interventions” are designed to exert more force on

the genioglossus muscle, elevating the tongue off the back

of the oropharynx, and opening the airway. (The genioglos-

sus muscle is so named because it connects the “genu,” or

“knee,” of the mandible to the “glossus,” or tongue.)

An intermediate maneuver between “intervention” and

“assistance” is sometimes referred to as a “chinner” in the

dental and oral surgical community. A “chinner” is the

manual support of the chin to open the airway long enough

for drug levels to decrease enough to allow the patient

to regain an adequate SpO2. By definition, a “chinner” is

a transient maneuver as opposed to either a continuous

passive “intervention” or an active “assistance.”

“Assistance” for deep sedation may be any supraglottic

mechanical device actively inserted into the nose or mouth

to maintain airway patency. Examples of such devices are

nasal airways, oral airways, cuffed oropharyngeal airways

Figure 1-1. The patient is prepared for a rhinoplasty, is asleep
at BIS 78, spontaneously breathing room air through an LMA.
SpO2> 96%.

(COPA
r©

), laryngeal mask airways (LMA
r©

), and even

Combitube.
r©

Propofol administered at an infusion rate sufficient to

produce a BIS 60–75 (moderate to deep sedation) will

depress the pharyngeal reflexes and inhibit swallowing (see

Table 4-2). The pharyngeal reflexes are not “life preserv-

ing” because they do not protect the glottic chink.

If the patient maintains a preinsertion BIS value of

60–75 after the insertion of a supraglottic device (mean-

ing that a deeper level of anesthesia was neither required

for the insertion nor maintenance), then the insertion of a

Figure 1-2. The BIS trace for the entire case. Note that at no time during the LMA insertion or the majority of the case does the patient
require BIS 45–60 (hypnosis compatible with GA) to tolerate her LMA. Clearly, the insertion of an LMA per se does not transform PK
MC/MIA™ technique from a sedation to general anesthesia!



P1: PBU

cufx091-01 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 17:10

Propofol Ketamine with Bispectral Index (BIS) Monitoring 13

supraglottic device, per se, does not transform a deep seda-

tion case into a general anesthetic! LMA does not equal GA! 3

See Figures 1-1 and 1-2.

Modification of the AAAASF classification to include

either a separate level or subsection of Level C should be

created to account for nontriggering anesthesia.

A Class C facility typically must have an anesthesia

machine, scavenging, and dantrolene to safely provide gen-

eral anesthesia. The MIA™ technique is a nontriggering

technique. Therefore, no increment in patient safety (i.e.,

substantial cost-zero benefit) will be achieved by require-

ments that ignore the value of measuring the patient’s level

of consciousness. Intravenous sedation can be minimal,

moderate, or deep sedation as well as general anesthesia

(vide supra).

In an attempt to bring a semblance of order into the

chaotic nomenclature of levels of sedation/anesthesia,

the ASA has defined four specific clinical levels. The

attempt to differentiate “conscious sedation” as being per-

formed by a single physician would appear to preclude

the possibility of “conscious sedation” being provided

by a second physician (i.e., an anesthesiologist or nurse

anesthetist). This is incompatible with current clinical

practice.

All of the first three levels of sedation may be described

MAC because they are neither general nor regional anesthe-

sia. One of the most cogent points contained in the ASA

position on MAC was the statement that it is not always

possible to predict how an individual patient will respond!

CORRELATING DEFINITIONS WITH

CLINICAL PRACTICE

Benzodiazepines may be used to provide minimal, moder-

ate, and deep states of sedation. Propofol can produce all

four levels of hypnosis for sedation/anesthesia. However,

benzodiazepines are not well measured by the BIS or other

currently commercially available level-of-consciousness

monitors. Propofol is well measured by BIS17,18 (see

Table 1-4). Propofol alone can provide minimal seda-

tion “anxiolysis” (BIS 78–85). Propofol in conjunction

with intermittent ketamine may be either moderate or

“conscious” sedation (BIS 70-78) or deep sedation (BIS

60–70) depending on whether passive “intervention” or

active “assistance” for airway maintenance is required (vide

supra).

The MIA™ technique may be classified as minimal (BIS

78–85), moderate “conscious” sedation (BIS 70–78), or

deep sedation (BIS 60–70), depending on whether a pas-

sive intervention (moderate sedation) or an active assis-

tance (deep sedation) is required to maintain the airway.

The insertion of an LMA without increasing the depth of

anesthesia below BIS 60–75 does not transform a sedation

case into a general anesthesia. The MIA™ technique is MAC,

not GA or TIVA. The MIA™ technique does not require

an anesthesia machine,21 scavenging, or dantrolene to be

safe, simple reproducible, and effective for patients having

ill elective office-based cosmetic surgeries.

Numerical terminology is more precise than verbal ter-

minology to describe levels of sedation and anesthesia.

Numerical terminology permits more precise and effec-

tive communication of the level of hypnosis and analgesia

between the anesthesiologist and his surgeons as well as

his fellow anesthesiologists.

REFERENCES

1. Friedberg BL: Propofol-ketamine technique. Aesth Plast Surg
17:297,1993.

2. Friedberg BL: Minimally invasive anesthesia for minimally
invasive surgery. Outpatient Surgery Magazine. Paoli, PA,
Herrin Publishing Partners LP 2:57,2004.

3. Friedberg BL: Does LMA equal GA? (letter). Outpatient
Surgery Magazine. Paoli, PA, Herrin Publishing Partners LP
6:15,2003.

4. Friedberg BL: Brain is target organ for anesthesia. Anes-
thesia Patient Safety Foundation Newsletter (www.apsf.org)
20(3),Fall 2005.

5. Kearse LA, Rosow C, Zaslavsky A, et al.: Bispectral analysis of
the electroencephalogram predicts conscious processing of
information during propofol hypnosis and sedation. Anes-
thesiol 88:25,1998.

6. Twersky RS: Office-based anesthesia: Considerations for
anesthesiologists in setting up and maintaining a safe office
anesthesia environment. Park Ridge, IL, American Society
of Anesthesiologists. 2000.



P1: PBU

cufx091-02 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 17:13

2 Preoperative Instructions and Intraoperative Environment

Barry L. Friedberg, M.D.

PREOPERATIVE INSTRUCTIONS

Adjusting Surgeon Expectations

Adjusting Patient Expectations

CONCLUSION

PREOPERATIVE INSTRUCTIONS

Nothing per os (NPO), or nothing by mouth, after mid-

night is the most commonly given preoperative instruction

to all surgical patients. This is not unreasonable given the

fact that the majority of surgical patients are exposed to

emetogenic inhalational vapors and/or emetogenic intra-

venous opioids. Both inhalational vapors and intravenous

opioids depress the laryngeal or “life-protecting” reflexes.

California Assembly Bill (AB)595 specifically mandated

office accreditation when sedatives and analgesics are used

in a manner that has the probability to depress the “life-

preserving” reflexes. The “Catch-22” is that neither the leg-

islature nor the anesthesia community ever defined what the

“life-preserving” reflexes are. In both the peer-reviewed lit-

erature1 and in unrebutted public testimony before the CA

Medical Board when Dr. Thomas Joas, a prominent anesthe-

siologist, was its presiding chairman, Friedberg has unequiv-

ocally defined the laryngeal reflexes as the “life-preserving”

reflexes.

Emetogenic inhalational vapors and/or emetogenic

intravenous opioids expose the surgical patient to an

increased likelihood of aspiration and death. If surgical

patients cannot reflexly protect their trachea, they cannot

preserve their lives. The lack of pharyngeal reflexes or swal-

lowing seen with propofol sedation/anesthesia does not

necessarily mean that the laryngeal reflexes are similarly

depressed. In fact, when ketamine is added to the regimen

of propofol sedation and opioids are scrupulously avoided

(i.e., PK MAC/MIA™ technique), laryngospasm has been

observed in about 1–2% of patients. Laryngospasm is the

antithesis of depressed laryngeal reflexes. Laryngospasm has

been observed as long as several hours after a single 50-mg

dose of ketamine! Laryngospasm is the ultimate in height-

ened laryngeal reflex activity. Because it does not depress

the “life-preserving” reflexes, PK MAC/MIA™ technique

is exempted from AB595 mandating office accreditation.

Notwithstanding the AB595 exemption, the medical lia-

bility carriers will still require that the ASA monitoring

standards (i.e., NIABP, SpO2, EKG) be followed in any

anesthetizing situation.

Temperature measurement is not especially relevant with

a nontriggering anesthetic technique. EtCO2 tends 38–42

with PK MAC or the MIA™ technique, when measured.

Being able to observe the waveform of the exhaled CO2 may

give additional reassurance to the anesthesiologist that the

patient is, in fact, breathing. This is potentially significant if

the patient is draped in a manner that precludes observation

of the rise and fall of the chest wall (Barinholtz D, personal

communication. 2005). EtCO2 monitoring, per se, does little

to enhance patient safety with an opioid avoidance technique

like the PK MAC/MIA™ technique.

Additionally, there must be a source of oxygen (i.e.,

an E tank), a means of positive pressure ventilation (i.e.,

an Ambu r© bag), and suction readily available in any

anesthetizing situation. Lastly, insurers will defer to the

state authorities for any requirement for a crash cart and a

defibrillator (see Chapter 18). Friedberg has never discour-

aged offices from seeking accreditation despite the fact

14
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that PK MAC/MIA™ technique is exempted from AB595.

However, he has safely administered PK MAC/MIA™

technique for offices either in the process of accreditation

or unaccredited ones that have met the prerequisites for the

safe administration of PK MAC/MIA™ technique.

In every state except Florida, PK MAC/MIA™ technique

is recognized as IV sedation. Florida Medical Board

regulations follow those of the American Association for

the Accreditation of Surgical Facilities (AAAASF). The

Medical Board of Florida has arbitrarily classified PK

MAC/MIA™ technique as GA. The net effect of this ruling is

to require every office-based surgery suite in Florida desiring

to have the safer, superior outcomes of PK MAC/MIA™

technique to be required to increase their classification from

a “B” to a “C” facility. All “C” facilities must have (1) an

anesthesia machine, (2) scavenging, (3) dantrolene. PK

MAC/MIA™ technique is a nontriggering IV technique.

Florida’s requirements add substantial costs without adding

a scintilla of patient safety. Both the AAAASF and the

Florida Medical Board have rebuffed numerous phone calls

and e-mail entreaties to calendar this item on their meeting

agenda to even permit a discussion of the factual definition

of sedation versus general anesthesia (see Chapter 1,

Appendix 1-1).

Friedberg’s preoperative instructions have evolved

after lengthy experience with a nonemetogenic anesthetic

regimen (see Table 2-1). In general, patients who are stable

Table 2-1. Preoperative instructions

1. Patients taking antihypertensives, antidepressants,
beta-blockers, asthma medications, or oral
hypoglycemic agents should maintain their usual
morning dosage with enough water to comfortably
get their medications down. Asthmatics should bring
their inhalers with them to surgery.

2. Patients who regularly consume caffeinated
beverages and who experience headache without
the usual morning caffeine dose are encouraged to
have their usual morning dose of caffeine WITHOUT
any dairy product. Nondairy creamers are
acceptable, if needed.

3. Patients who are very hungry upon awakening may
have toast and jam and/or apple juice if so desired.

4. Patients who are scheduled for afternoon surgery
may have a light breakfast not closer than four hours
prior to their surgery. Again, “light” means NO
DAIRY PRODUCTS (i.e., milk, cream, butter, yogurt,
or cheese).

on their preoperative regimen of medications should

continue taking those medications with the following

exceptions. Hypertensive patients on diuretics like

furosemide or hydrochlorothiazide are instructed not to

take their a.m. dose as this will tend to cause their bladder

to become full under anesthesia. A full bladder can cause

patients to squirm about the OR table, elevate their blood

pressures, or void spontaneously (enuresis). Owing to the

higher probability of blood loss and fluid replacement,

a three-to-four–hour hospital-type noncosmetic surgery

case is often begun with a Foley bladder catheter. PK

MAC/MIA™ technique does not routinely require blad-

der catheterization. The exception to this caveat is for a case

scheduled for at least five to six hours. For many patients,

eliminating the catheterization eliminates the risk of an

iatrogenic bladder infection, a decidedly undesirable out-

come in an office-based, elective cosmetic surgical patient.

Elective cosmetic surgical patients fasted overnight are

not generally 500–1,000 ccs “behind” on fluid volume,

as is traditionally taught. Blood loss and replacement

are not contemplated. Fluid shifts do not occur. The

physiologic insult of liposuction is not analogous to burn

cases! Even with a tumescent or “super wet” liposuction

procedure, the “third space” created by the aspiration of

fat is functionally obliterated by the use of compression

garments! A recent article in the plastic surgery literature

was disingenuous when the authors suggested that

liposuction was not for the treatment of obesity.2 The

article subsequently described the means to safely extract

more than 5,000 ccs per operative visit! Rebuttal to the

liposuction advisory panel was subsequently published.3

Liposuction is clearly safer when 5,000 ccs or less are

aspirated. Friedberg supports both the Florida and

California medical boards’ limitations (4,000 and 5,000

ccs of fat, respectively) on the amount of liposuction that

may be safely performed in a single office-based surgery.

Florida’s board mandates the reporting of hospital

admissions and deaths from office-based cosmetic surgery.

Public safety also demands the same mandatory reporting

requirements for elective cosmetic surgery deaths in hos-

pital and ASC settings! An eight-hour limitation in Florida

on office-based surgical procedures is reasonable and

likely to improve patient safety. Both mandatory reporting

and surgery time limitations are supported by Friedberg.

Patients who are very hungry upon awakening may

have toast and jam and/or apple juice if so desired. Simple
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sugars and carbohydrates are readily absorbed from the

stomach. The stomach will be empty without having the

patient present hypoglycemic (or, at the least, unhappily

hungry) before surgery. Management of the patients’

blood sugar has been greatly facilitated by the advent of

the battery-operated glucose meter, that is, Accu-Check r©

or One Touch. r© Nonetheless, it is still incumbent on

the anesthesiologist to assure that hypoglycemia under

anesthesia does not occur. Juvenile, Type I, or insulin-

dependent diabetic patients should avoid their full a.m.

dose of insulin. However, they should have some insulin!

One half to one third of their usual morning insulin dose

should be satisfactory for control without substantially

risking hypoglycemia for two-to-four–hour morning

cases. For these patients, an hourly check of their blood

sugars during anesthesia is strongly recommended.

Insulin-dependent diabetics should not be scheduled as

afternoon elective cosmetic surgery cases!

Diabetics brittle enough to require an insulin infusion

are not suitable candidates for office-based cosmetic

surgery. Postoperative nausea may sometimes be an

expression of hypoglycemia. Nausea of this etiology is

more appropriately treated with oral or IV glucose, not

antiemetic medication. Whether or not the patient is

diabetic, it is useful for patient comfort to offer apple

juice or a glucose-containing sports drink like Gatorade r©

at the conclusion of any case, especially those that run

longer than two hours. By eliminating the root causes

of PONV (i.e., inhalational anesthetics and opioids),

patients rapidly emerge PONV free and able to resume PO

fluid intake after the propofol is discontinued. Therefore,

resumption of PO fluids is an irrelevant discharge criterion

for patients anesthetized with PK MAC/ MIA™ technique.

Given the enormous commercial success of the

Starbucks r© coffee company, no account of preoperative

instructions would be complete without some discussion

of the issue of PO intake of caffeinated beverages in

the morning of surgery. From 1992 to 1994, Friedberg

noted a number of patients complaining of postoperative

headache after PK MAC. He asked the patients with

headache complaints if they were regular consumers of

caffeinated beverages, coffee, tea, or so-called “energy”

drinks like Red Bull. r© Most patients experiencing

headaches answered in the affirmative. Patients who

regularly consume caffeinated beverages should be asked

preoperatively if they experience headache if they miss

their morning drink. For those who answered affirma-

tively (not all caffeine drinkers will answer so), allowing

them to have some caffeine preoperatively will avoid the

postoperative complaint of headache.

Taken without dairy products, a cup of caffeinated coffee

or tea will have no greater effect on gastric content than

water in this author’s clinical experience.

For patients who desire some whitening of their coffee,

a nondairy “creamer” is acceptable. For anesthesiologists

who have difficulty allowing patients to have their coffee,

one tablet of No Doze, r© an over-the-counter caffeine

tablet, with sips of water may be a suitable alterna-

tive. Caffeine maintenance has the same logic as does

maintenance of preexisting prescription drug therapy.

Patients who are stable on their preoperative prescription

medications are best left stable.

Do not abruptly withdraw these agents (caffeine or

prescription drugs) unless there is a pressing reason to

do so. If any doubt exists, consult with the prescribing

physician. Lastly, patients who are scheduled for afternoon

surgery may have a light breakfast not closer than four

hours prior to their surgery. “Light” means NO DAIRY

PRODUCTS, that is, milk, cream, butter, yogurt, or

cheese. Water or apple juice may be consumed up to one

hour preoperatively if so desired.

Table 2-2 summarizes the elements of the preoperative

information routinely elicited from patients (see Chapter

14 for an in-depth discussion of preoperative assessment).

Middle-aged (i.e., 35–60), sedentary adults, both men

and women, may have significant coronary artery disease

(CAD) without symptoms or taking medications like

Table 2-2. Preoperative patient information

1. Age and weight
2. Current medications, including herbal supplements

like Ginko Biloba, garlic, or St. John’s Wort
3. Smoking status, pack-year history, time from last

cigarette
4. Pregnancy status, “Do you believe that you may be

pregnant at this time?”
5. Allergies to medication and the specific reaction, i.e.,

urticaria (hives), problem breathing
6. History of asthma or hepatitis
7. Previous anesthetic experience, i.e., prolonged

emergence or PONV
8. History of motion sickness
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nitroglycerin to alert the anesthesiologist. These patients

are particularly at risk for destabilization of their asymp-

tomatic, underlying CAD. The stress of the injection of

epinephrine-containing local anesthetic at the beginning

of all cosmetic surgical procedures can potentially produce

a “chemical” stress treadmill.

Much confusion continues over whether ketamine

produces tachycardia and hypertension. The answer is

both “yes” and “no” depending on the context in which

ketamine is administered!

Ketamine is often given in close temporal sequence

to the injection of local anesthesia by the surgeon.

When a tachycardia occurs in this context, it is clearly

impossible to differentiate a ketamine effect from an

epinephrine effect. When given as a single anesthetic

agent (i.e., 1–2 mg · kg−1), ketamine will produce hyper-

tension and tachycardia, just as the original investigators

described. (Using doses of 2.0–4.0 mg · kg−1 in 1968,

Corssen reported an 8.1% incidence of hypertension

[25% above resting baseline] and a 4.1% incidence of

tachycardia.)4

However, the context in which ketamine is given in PK

MAC/MIA™ technique is entirely different. The incre-

mental induction technique with propofol is designed to

create a stable level of propofol in the brain. By titrating the

propofol to a quantitative level with the BIS (i.e., 70–75),

the context in which the ketamine interacts with the brain

is precisely and reproducibly defined. Friedberg has admin-

istered the ketamine on many occasions in the course of

administering PK MAC/MIA™ technique with ten to

twenty minutes elapsing before the surgeon was ready

to inject the local. In none of those “ketamine-without-

local-anesthetic-injection” contexts did tachycardia or

hypertension occur.

Fifty mg ketamine, in the context of a stable brain level of

propofol, produces neither tachycardia nor hypertension.

The epinephrine in the surgeon’s local anesthetic

may cause the heart rate to increase. Diastolic filling

time shortens as heart rate increases. Normal coronary

arteries dilate to compensate for the shortened filling

time. Plaque-filled or atherosclerotic coronaries are

unable to dilate in response to the demand for increased

oxygen with tachycardia. When oxygen demand exceeds

the diseased coronaries’ ability to supply it to the

myocardium, the patient’s heart will most likely become

destabilized.

Those anesthesiologists unwilling to prevent tachy-

cardia may find the ACLS algorithm for ventricular

tachycardia/fibrillation useful.

Cardiac destabilization does not require a full thick-

ness myocardial infarction. Destabilization with a low

probability of resuscitation may occur just as easily with

a subendocardial infarction.

To anticipate destabilization, it may be useful to

routinely monitor a modified V5 (MV5) EKG. This may

be accomplished by first selecting lead I on the monitor.

Then, place the left arm (black) lead over the point of

maximum impulse or apex of the left ventricle, and

use the third lead (green or red) on the left shoulder

to observe the ST-T waves as an indicator of coronary

ischemia. Obviously, monitoring an MV5 during a breast

augmentation or mastoplexy case will not be practical.

Even more useful than monitoring MV5 is preventing

tachycardia in all patients over the age of 35 with the

judicious use of beta-blockers. Friedberg advocates 10 mg

labetolol (Trandate r© or Normodyne r©) IV push but rec-

ognizes propranolol (Inderal r©) or esmolol (Brevibloc r©)

may be acceptable alternatives. In the context of opioid

administration, it may be unwise to administer more than

5 mg labetolol at a time. However, dividing the labetolol

doses may be ineffective in preventing the “chemical”

stress treadmill in a timely fashion.

Another advantage of opioid avoidance PK MAC/MIA™

technique is that one may administer labetolol as a 10 mg

bolus without creating a severe bradycardia.

Elicitation of the patient’s body weight will facilitate

using any syringe-pump-type device for the administra-

tion of propofol. The utility of body weight based dosing of

propofol is limited by the fact that there may be as great as

a nineteenfold variability in propofol hydroxylation.5 This

variability was most closely correlated with cytochrome

P450 P2B6.5 This interindividual variability confounds

the best pharmacokinetic or pharmacodynamic mod-

eling. Interindividual variability is another foundation

for using a level-of-consciousness monitor, like BIS, to

titrate propofol to produce PK MAC/ MIA™ technique

(see Chapter 3).

See Chapter 14 and Appendix A for a discussion of

the potential impact current medications and herbal

supplements may have on anesthetic management.

Patient’s smoking status is a concern because smokers

often do not tolerate oral airways as well as nasal airways.
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Table 2-3. Airway management algorithm for the
MIA R© technique (assumes incremental propofol
induction)

1. Head extended, rotated laterally (facelift position)
2. 1,000 cc IV bag (or shoulder roll) under shoulders
3. Nasal airway (#28, most commonly), lubricated
4. LMA (#4, most commonly), lubricated. Patients will

breath spontaneously throughout the case.
Supplemental oxygen will be applied to maintain
SpO2 > 90% and the following sequence of airway
interventions will be started until saturation is
satisfactory.

Coughing is more likely to result if the anesthesiologist

tries to maintain a patent airway with an oral device instead

of the recommended PK MAC/MIA™ airway management

algorithm.

All MIA™ patients are managed with the same airway

algorithm, namely, whatever level of intervention is

required to maintain a patent airway (see Table 2-3).

In Friedberg’s experience, smokers tend to have heightened

sensitivity of their glottic chink. They are more susceptible

to laryngospasm, especially if there is a history of a recent

upper respiratory infection (URI).

Wide variability among cosmetic surgery practices

exists on how to deal with the sensitive issue of the patient’s

pregnancy status. At one end of the spectrum of contem-

porary practice is a patient disclosure: “I do not believe

that I am pregnant at this time.” An intermediate position

would be to use an over-the-counter pregnancy urine spot

test to rule out pregnancy. At the other extreme of practice

is demanding a human chorionic gonadrotropin (HCG)

assay on every female patient prior to giving potentially

teratogenic anesthetic agents. In many private practice set-

tings, an HCG test imposes an additional financial burden

on the cash-paying cosmetic surgery patient. An HCG test

is not as relevant in the menopausal rhytidectomy patient,

despite reproductive technology having pushed the typical

age boundaries for pregnancy. The HCG test is more

relevant to the younger and more fertile breast augmen-

tation or liposuction patient who tends to be more cost-

conscious. Increasing the financial burden exacted on

these patients preoperatively may increase their motiva-

tion to find a different cosmetic surgeon who may be will-

ing to forego this testing. The issue is further compounded

by considerations raised by the new federal privacy statute

(HIPAA). HIPAA is principally applicable for medically

indicated, third-party, or insurance cases. Elective cos-

metic patients are not covered by this statute. A binding

arbitration agreement is currently being utilized, placing

one more step in the patient’s process of filing a lawsuit.

Most allergy histories, if carefully taken, involve known

side effects from drugs rather than true allergic reactions.

Examples are, “my heart races every time my dentist

injects my teeth,” or “I vomit every time I take codeine.”

One must take cognizance of true allergic phenomenon

like urticaria, rash, and anaphylaxis. By avoiding neuro-

muscular blocking agents, especially succinylcholine, PK

MAC/MIA™ technique eliminates many of the offending

agents. Avoiding morphine will eliminate histamine-type

reactions. Avoiding meperidine adds more safety to

PK MAC/MIA™ technique, especially if patients are

taking the monamine oxidase inhibitors (MAOI) like

phenelzine (Nardil r©) or tranylcypromine (Parnate r©).

The hypertensive crisis precipitated by the administration

of meperidine to patients on MAOI, although not an

allergic reaction, will nevertheless cause considerable but

avoidable stress in the office-based surgical suite along

with the significant potential of the loss of patient life.

When one elicits a history of asthma, inquire about the

most recent attack and what measures were taken to break

it. A common response to the question about asthma has

been, “I had it as a child but haven’t had any problems

in years.” For the patient who has an active asthmatic

history, it is imperative that they bring whatever inhalers

they typically use to the office prior to having anesthesia

for cosmetic surgery. It is also important to inquire about

how well the patient feels they are breathing on admission

to the office surgery suite. It is not unreasonable to ask the

patient to take a few puffs of their inhaler of choice before

inducing anesthesia. Avoiding both inhalational agents

as well as endotracheal intubation with PK MAC/MIA™

technique are significant advantages for the asthmatic

patient. Ketamine has some bronchodilating properties

that may also be advantageous for the asthmatic patient.

An asthmatic attack may be triggered by administering

beta-blocking drugs to treat tachycardia. Fortunately,

actively asthmatic patients tend to be more tolerant

of tachycardia than nonasthmatics. Be judicious when

deciding to treat tachycardia with beta-blocking agents in

this group of patients.
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Eliciting a history of hepatitis will not change the dosing

of propofol or ketamine but should alert the anesthesiolo-

gist to take greater care with blood and bodily fluid expo-

sure. In the era of HIV/AIDS, anesthesiologists are obliged to

use “universal precautions” for all patients. Nonetheless, one

tends to exercise even more caution when dealing with a

patient whose lifestyle suggests a greater likelihood of being

positive (i.e., intravenous drug using, homosexual males).

Acutely jaundiced patients are not suitable candidates for

office-based elective cosmetic surgery.

Patients with previous hepatic injury would probably

be better served by avoidance of halogenated inhalational

anesthetic agents for elective cosmetic surgery, especially

since a suitable alternative in PK MAC/MIA™ technique

exists.

During the ten years Friedberg logged his PK

MAC/MIA™ technique cases, approximately 35% of

all patients admitted to having PONV with previous

anesthetic experiences. Few patients answered positively

to the open-ended question “Have you had any problems

with previous anesthesia?” Only by asking the close-

ended question “Did you throw up after your previous

anesthesia?” will one discover the surprisingly high

levels of previous PONV in the cosmetic surgical patient

population. So many patients have experienced PONV

that they believe it is a normal part of the anesthetic

experience! Both Gan6 and Apfel7 agree that a positive

history of previous PONV is only one marker to determine

high risk of repeat PONV. Other risk markers include

female gender, nonsmoking status, history of motion

sickness and plastic surgery. By all standards, Friedberg’s

practice would qualify as high risk for PONV. Despite the

risk of PONV, antiemetics are not used preemptively for

patients receiving the MIA™ technique, even those with

a positive history of PONV. Only 13 patients experienced

PONV out of a total 2,680 patients, an astounding and

unprecedented 0.5% PONV rate, anesthetized with PK

MAC/MIA™ technique from March 26, 1992 through

March 26, 2002.8 All thirteen patients who experienced

PONV stated they would still prefer PK MAC/MIA™

technique to their previous anesthetic. The patients stated

that their emesis was a “once-and-done” experience

compared to the hours and, sometimes, even days of

PONV.

Patients repeatedly confirmed Macario’s scientifically

validated survey9 that it was preferable to avoid vomiting

before avoiding pain. Essentially, all patients who sign up

for elective surgery know, at some level (consciously or

subconsciously), that they are going to experience some

level of discomfort or pain on emergence. What they are

trying to ask of their anesthesiologist is not to “rub salt

in their wounds” by making them throw up in addition

to their pain! For many reasons, not the least of which

is production pressure, anesthesiologists tend not to take

cognizance of their patients’ concerns on this issue. It is

easier to give ondansetron, et cetera, than to modify one’s

anesthetic “game plan” of nearly always administering

opioids.

Once the hospital or ASC patient is deposited in

the PAR, PONV is often no longer the problem of the

anesthesiologist. Small wonder why some surgeons regard

their anesthesia colleagues as indifferent to the surgeon’s

problems. Many surgeons (and patients) rightly perceive

the anesthesia as the cause. The hostility generated by

the anesthesiologists’ apparent indifference to PONV is

a significant impediment to securing the cooperation of

the surgeon to implement the paradigm shift involved in

performing PK MAC/MIA™ technique.

The office-based anesthesiologist, in comparison to his

institutionally based colleague, does not require a Level

I study to learn if his patient is experiencing PONV on

emergence. The office-based anesthesiologist is typically

physically present with the patient during emergence

and can readily observe with his own eyes the results

of his anesthetic regimen. There is no hiding from the

outcomes. They may be quite literally in his face!

Adjusting Surgeon Expectations

There is little likelihood of successfully implementing PK

MAC/MIA™ technique without eliciting the active coop-

eration of the surgeon. It is incumbent on the anesthesiol-

ogist attempting to introduce the MIA™ technique to seek

to educate his surgeons about the need for adequate local

analgesia. A blanched field does not always mean adequate

analgesia. Patient movement in the presence of BIS 60–75

is an indication for the reinjection of the field on which

the surgeon is working.

Specifically, the advantages of the MIA™ technique are

nonopioid, preemptive analgesia (NOPA), the subsequent

elimination of PONV and the overwhelming majority of

postoperative pain. One cannot hope to effect this educa-

tion in the heat of an incipient surgery. Specifically, do not
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attempt to introduce the MIA™ technique while looking

over the ether screen or in the surgical lounge immediately

preceding the case. The surgeon is typically distracted by

the anticipation of the operation and is rarely receptive to

instituting profound changes on the spot. Much preferable

to the lounge or the OR is to schedule an outside meeting

(i.e., the hospital cafeteria or medical library) to begin a

dialogue with the surgeon. Even better, a meeting outside

the hospital, ASC, or surgical office is much more likely to

produce a more receptive audience and the desired effect

of cooperation.

The greater the distance is from the stressor environment

(i.e., the OR), the greater the likelihood is of gaining the

surgeon’s undivided attention.

In this unfettered setting, try to explain to the sur-

geon that the BIS monitor helps to tell the difference

between patient movement that originates from the spinal

cord (meaning no issue of awareness or recall) from that

originating from the brain. If he appears not to under-

stand, consider using the example of the chicken mov-

ing after its head has been severed. Still, no guarantee of

success can be offered, even under these circumstances.

All people resist change: lay people, surgeons, and even

anesthesiologists.

Having the anesthesiologist express his genuine desire

to eliminate PONV for his patients and their surgeons is

an enormous act of kindness. “A single act of kindness

throws out roots in all directions, and the roots spring up

and make new trees. The greatest work that kindness does

to others is that it makes them kind themselves” (Amelia

Earhart, missing pioneering female aviatrix).

The MIA™ technique is not universally acceptable be-

cause not all surgeons take their own postoperative patient

calls. Therefore, the advantage of decreasing the number

of those calls for PONV and pain management is not offset

by the minor inconvenience of having to stop operating

for ten to fifteen seconds to reinject a field. Most surgeons’

eyebrows arch upward when approached with the ques-

tion, “Are you interested in working with me to eliminate

PONV and postoperative pain in our patients?”

Many surgeons have unpleasant memories of perform-

ing surgery on patients under IV sedation. (The modern

practice of TIVA has helped to erase many of those mem-

ories. See Chapter 11.) Those memories usually consist

of intolerable patient movement, patients being too asleep

and then too awake, generally distracting and annoying

Table 2-4. The surgeon’s “golden” rules for the
MIA™ technique

1. BIS 60–75 means the patient is adequately asleep.
2. A blanched surgical field does not guarantee

complete analgesia.
3. Reinject the field if the patient moves at BS 60–75.

the surgeon from his work. In the context of the MIA™

technique, it is almost always difficult to discern from the

conduct of a smooth general anesthetic. It is so if the sur-

geon can learn to follow the “golden” rules of the MIA™

technique (see Table 2-4).

Adjusting Patient Expectations

Elective cosmetic surgery patients complain after anesthe-

sia for cosmetic surgery for a variety of reasons. Sometimes

the anesthesiologist wasn’t nice to them, didn’t appear to

take their concerns to heart, or was too busy to listen. This

type of complaint illustrates why many otherwise com-

petent anesthesiologists may be unsuited for office-based

cosmetic surgery anesthesia. Some anesthesiologists may

feel that “frivolous” cosmetic surgery patients are wasting

the anesthesiologist’s time when there are medically indi-

cated surgeries that need his expertise. Worse still, some

anesthesiologists may offer their unsolicited and unwel-

come opinion that they do not see anything wrong with

the cosmetic surgery patients’ appearance. Sometimes the

complaint is only that the anesthesiologist was rough or

hurt them starting the IV.

Other complaints that can be avoided are those neces-

sary to disclose because they are known outcomes or side

effects. If patients know what to expect, then it is less likely

that they will complain.

Glycopyrrolate causes dry mouth. Complaints about

dry mouth can usually be circumvented by explaining that

dryness is expected for six to eight hours after surgery. It is

also useful to apologize, in advance, for the inconvenience

of the dry mouth in front of a witness (when available)

who will be with the patient after surgery. That the patient

may drink and eat freely but their mouth will remain dry

until the medicine wears off satisfies most patients. For

those still unsatisfied, it may be helpful to explain that the

alternative to the dry mouth could be a sore throat from

suctioning the excess secretions caused by the ketamine.
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Table 2-5. Preoperative admonitions

1. Dry mouth for six to eight hours postoperatively
2. Blurry vision
3. Slight discomfort on application of BIS sensor
4. One out of twenty, or 5%, experience pleasant,

colorful dreams

To date, given a choice, no cosmetic surgery patient has

preferred the pain of a sore throat to the annoyance of a

dry mouth. All inconveniences are relative.

Some patients will complain about blurry vision upon

emergence unless they are told that ointment intended to

protect their corneas (or eyes) will be put in after they are

asleep. To date, no cosmetic surgery patient has chosen

dry, burning eyes to transient blurry vision. see Table 2-5

If a level-of-consciousness monitor like the BIS is used,

it may be helpful to permit patients to touch the back of the

sensor where it will meet their skin. The anesthesiologist

can reassure the patient that the sensor will not puncture

Figure 2-1. Dr. Friedberg holding the left hand of a consenting
patient prior to induction. Witnesses are in the OR but out of the
picture field.

the skin, even though it is slightly uncomfortable when

applied. Many patients have stated that the sensor feels

like Velcro r© being stuck to their head. Explaining that BIS

empowers patients to be in “control” while they are asleep

is very comforting for some anxious patients. During the

preoperative patient interview, Friedberg writes a series of

four numbers with accompanying phrases on the BIS sen-

sor package: 0–100 (range), 98–100 (awake), 60–75 (MIA),

and 45–60 (GA). The explanation goes as follows: “For the

first twenty years of my practice, I, like most anesthesiolo-

gists, would guess how asleep you were based on your heart

rate and blood pressure. We anesthesiologists formerly

believed that any changes in your level of anesthesia in your

brain would be reflected by changes in your heart rate and

blood pressure. For fear of giving you too little medicine,

I would routinely overmedicate by a factor of 20–30% for

fear of administering too little. By giving me a number

by which I may help judge how asleep you are, BIS has

revolutionized the delivery of anesthesia care for you, the

patient.

BIS is an index with no units like pounds or inches.

The range is from 0–100. Right now, all of us in the

preoperative room are between 98–100. The deeper

your anesthetic becomes, the lower your BIS value will

become. By gradually getting you off to sleep with a

series of minidoses of propofol, I am able to carefully

custom fit your anesthetic to you, the individual, at this

moment in time, rather than relying on an off-the-rack,

one-size-fits-most approach. By medicating you only to

the level of 60–75, we are able to give you the illusion of

general anesthesia in that you neither hear, nor feel, nor

remember the surgery. I refer to this state as the minimally

invasive anesthesia (MIA)™ technique. Giving still more

medication will take you down to the level recognized

as ‘general anesthesia’ at 45–60. Using this numerical

scale helps to avoid the unnecessary medication we were

formerly obliged to administer for fear of giving you too

little medication. Why would I not want to know how

asleep you are? Isn’t measuring better than guessing? The

medication I am giving you is not designed to medicate

your heart rate or blood pressure. I am trying to medicate

your brain! Hopefully, my presentation was simple and

easy to understand. Do you have any questions for me?”

If one was initially seated for the interview, try to remain

seated when asking if the patients have any questions.

Remaining seated conveys a more sincere interest on the
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part of the anesthesiologist than standing up and

beginning to exit the room.

As long as the patient is asked for permission in advance,

it is a very supportive gesture to hold the patient’s hand

during induction see Fig 2-1. Never induce the patient

without another person present in the room. “No adminis-

trator of an anesthetic is safe from having such a charge

preferred against him, and if he and his supposed victim

are alone, it is simply a case of word against word.”10 Lia-

bility suits have been filed when the patient has fantasized

and subsequently alleged inappropriate, unprofessional

behavior on the part of the anesthesiologist.11 The

anesthesiologist is defenseless without a witness.

CONCLUSION

The office-based nurses who are full-time employees (as

opposed to leased solely for the surgical schedule) are more

likely to have personal contact with the patients on preop-

erative as well as postoperative visits in addition to the sur-

gical experience. In contradistinction to the nursing staff

in the hospital or ASC (who are more like the leased office

employee), the office-based nurses tend to take their work

more personally and “bond” with the patients because of

the extended contact. This continuity of care promotes the

personalization of medical care that is a reason, beyond

the welcome financial advantage, that growing numbers

of patients prefer to have cosmetic surgery in the office

setting. There is a greater perception of “caring” in their

care!
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INTRODUCTION

Level-of-consciousness monitoring allows anesthesia clin-

icians to measure the effects of anesthesia and sedation

on the brain, allowing them to deliver anesthesia with

more precision. With the variety of anesthetic techniques,

agents, and approaches utilized during anesthesia for cos-

metic surgery, a consciousness monitor is one of the

important tools that aid in the goal of improving patient

care and achieving excellent outcomes.

EVOLUTION OF PATIENT MONITORING

Patient assessment and intraoperative monitoring during

anesthesia has undergone gradual change and refinement.

Observations of clinical signs such as pupil response, pat-

terns of respiration, quality of the pulse, and movement

were first augmented by direct measurement of physiologic

endpoints including blood pressure, heart rate, and respi-

ratory rate and volume. With the development of pulse

oximetry and capnography, precise assessments of venti-

latory management could be made. The use of end-tidal

agent analysis and peripheral nerve stimulation provided

anesthesia clinicians the ability to measure pharmacologic

agent concentration and effect, respectively. Although not

used during cosmetic surgery, cardiac function can be

evaluated using technologies that range from pulmonary

artery catheters and transesophageal echocardiography to

new methods of continuous blood pressure and cardiac

output monitoring.

Despite the remarkable improvements in assessment of

the cardiovascular and pulmonary function during anes-

thesia, direct determination of the effect of the anesthetic

and sedative agents on the central nervous system has

remained limited. Careful clinical investigations demon-

strated that hemodynamic responses do not necessarily

provide an accurate representation of the central ner-

vous system responsiveness to anesthetic agents. Therefore,

hemodynamic responses were unreliable indicators of brain

status.1

In contrast, technologies that permit independent

neurophysiological monitoring of the central nervous

system provide a direct measure of brain response

during anesthesia and sedation, allowing clinicians to

fine-tune the perioperative management of each patient.

Accurate monitoring and targeting of brain effect, in

combination with assessment of clinical signs and tradi-

tional monitoring, permit a more complete approach to

adjusting the dosing and mixture of anesthetic, sedative,

and analgesic agents.

LEVEL-OF-CONSCIOUSNESS MONITORING

Consciousness-monitoring technologies provide mea-

surement of the hypnotic effect of anesthesia. They have

proven to be accurate and reliable in nearly all patients

and clinical settings and are robust in the presence of the

most commonly used anesthetic and sedative agents. At

the core of most consciousness-monitoring technologies

is the surface electroencephalogram (EEG). This complex

physiologic signal is a waveform that represents the sum

of all brain activity produced by the cerebral cortex. The

EEG changes in response to the effects of anesthetic and

sedative/hypnotic agents.2 Although individual drugs can

induce some unique effects on the EEG, the overall pattern

of changes is quite similar for many of these agents. During

general anesthesia, typical EEG-changes responses include

an increase in average amplitude (power) and a decrease

in average frequency. These changes become more evident

as the EEG waveform frequency patterns move from beta

to delta—the pattern consistent with deep anesthesia.

The complex EEG waveform can be broken down into

its individual components, analyzed using a mathematical

technique called power spectral analysis and displayed as

power per frequency component in a “power spectrum.”

Power spectral analysis results in one or more numeric

descriptors known as processed EEG parameters.3

Many attempts have been made to utilize power spec-

tral analysis and processed EEG parameters to gauge the

effect of anesthesia on the brain. Processed EEG parame-

ters that have been investigated as indicators of anesthetic

effects include the 95% spectral edge frequency as well as

the median frequency. These parameters are various char-

acteristics that describe the EEG power spectrum. Median

frequency and 95% spectral edge frequency indicate the

spectral frequency below that contains either 50% or 95%

of the power in the EEG.

Unfortunately, for most anesthetic drugs, the relation-

ship between dosage and changes in EEG power and fre-

quency is not straightforward, so it has been difficult to use

traditional processed EEG parameters in a clinically reli-

able way. A clear challenge for further adoption of the EEG
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as a reliable indicator of anesthetic effect was to overcome

the lack of adequate correlation between anesthetic dose

and processed EEG parameters derived from power spec-

tral analysis. New waveform analysis techniques have been

developed. Algorithms have been introduced to translate

EEG waveform analysis into clinical monitoring platforms.

The challenge of using processed EEG parameters to suc-

cessfully monitor hypnotic level during anesthesia and

sedation has been met.

BISPECTRAL INDEX: THE PROTOTYPE

LEVEL-OF-CONSCIOUSNESS MONITOR

The Bispectral Index (BIS Index) is the most widely utilized

level-of-consciousness monitor. Because of its wide avail-

ability and extensive investigation, BIS provides the best

method to examine this class of anesthesia-effect monitors.

BIS monitoring provides a direct and accurate method for

continuous level-of-consciousness monitoring through-

out the course of anesthetic or sedative administration in

the setting of cosmetic surgery.

The BIS Index is a numerically processed, clinically val-

idated EEG parameter. Unlike traditional processed EEG

parameters derived from power spectral analysis, the BIS

Index is derived utilizing a composite of multiple advanced

EEG signal-processing techniques—including bispectral

analysis, power spectral analysis, and time domain analy-

sis.4 As seen in Figure 3-1, these components are combined

to optimize the correlation between the EEG and the clin-

ical effects of anesthesia.

The U.S. Food and Drug Administration cleared the BIS

Index (Aspect Medical Systems) as an aid in monitoring
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Figure 3-1. Components of Bispectral (BIS) Index.
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the hypnotic effect of anesthetics and sedatives in 1996,

allowing its introduction into routine clinical practice.

Subsequent to BIS, other level-of-consciousness moni-

tors now cleared to measure anesthetic effect in surgi-

cal patients include Patient State Index (Physiometrix);

Entropy (GE Healthcare), SNAP II (Everest Biomedi-

cal), Cerebral State Monitor (Danmeter), and Narcotrend

(Schiller Medical).

Focusing on the BIS technology as the prototype con-

sciousness monitor, there are three key elements integral

to the system as it functions as a consciousness monitor

during anesthesia:

1. EEG Signal Analysis: Bispectral Analysis

2. BIS Algorithm

3. BIS Index

Bispectral Analysis

A portion of the cortical EEG reflects changes attributable

to harmonic and phase relationships between cortical

and subcortical neural generators. These relationships are

altered during hypnosis, producing characteristic patterns

in the EEG. Bispectral analysis—and its mathematical

results, for example, bicoherence, bispectrum, real triple

product—is a sophisticated signal-processing methodol-

ogy that assesses relationships among signal components

and captures synchronization within signals like the EEG.

By quantifying the correlation between all the frequencies

within the signal, bispectral analysis (together with power

spectral and cortical EEG analysis) yields an additional

EEG descriptor of brain activity during hypnosis.4

BIS Algorithm

A key milestone in the development of a consciousness

monitor was to identify EEG features or “descriptors”—

bispectral or otherwise—that were highly correlated with

sedation/hypnosis induced by the most commonly used

anesthetic agents. During development of the BIS Index,

several EEG features were identified by analyzing a

database of EEGs from more than 5,000 subjects who had

received one or more of the most commonly used hyp-

notic agents and who had been evaluated with simultane-

ous sedation assessment.5 Multivariate statistical models

were used to derive the optimum combination of EEG fea-

tures to correlate with clinical endpoints of sedation. From

this iterative process, the BIS algorithm that would yield

a clinically tuned, validly processed EEG parameter was

developed.

BIS Index

The BIS Index is a number between 0 and 100 scaled to

correlate with important clinical endpoints during admin-

istration of anesthetic agent (see Fig. 3-2). BIS values near

100 represent an “awake” clinical state while 0 denotes the

maximal EEG effect possible (i.e., an isoelectric EEG).

As the BIS Index value decreases <70, the probability

of explicit recall decreases dramatically. At a BIS Index

value of <60, a patient has an extremely low probability of

consciousness.

BIS Index values <40 signify a greater effect of the

anesthetic on the EEG. At low BIS values, the degree of

EEG suppression is the primary determinant of the BIS

value.6 Prospective clinical trials have demonstrated that

maintaining BIS Index values in the range of 40–60

improves the perioperative period following general anes-

thesia and reduces the risk of intraoperative awareness.7

During sedation care, BIS Index values >70 may be

observed during adequate levels of sedation, but patients

may have a greater probability of consciousness and poten-

tial for recall.

VALIDATION OF THE BIS INDEX

A number of studies have validated the accuracy of the BIS

Index in assessing hypnotic drug effect on level of con-

sciousness. In one investigation utilizing common anes-

thetic agents and combinations (propofol, midazolam,

isoflurane, midazolam-alfentanil, propofol-alfentanil, and

propofol-nitrous oxide), simultaneous measurements of

the BIS Index and sedation state were obtained.8 In

Figure 3-3, logistic regression curves display the proba-

bility of response to voice and the probability of free recall

as a function of BIS Index for all agents tested. The overall

sigmoid shape of the curve indicates that the BIS Index

proved to be a good indicator of hypnotic state. The BIS

Index performed as well as (or better than) measured or

targeted drug concentration as an indicator of the hyp-

notic state. Free recall of word or picture cues is lost when

the BIS Index decreases to the 70–75 range, indicating that

memory impairment occurs at higher BIS Index values than

loss of consciousness.
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Figure 3-2. BIS index range.

Further investigation has suggested that some memory

function—that is, “learning” memory formation without

conscious recall—may occur at lower BIS Index values.9

This early data has been supported by subsequent inves-

tigations that tested the ability of the BIS Index to accu-

rately predict the state of consciousness. In one study, the

BIS Index had significantly higher prediction probability

for level of consciousness when compared to the tradi-

tional hemodynamic variables (blood pressure and heart

rate).10 More importantly, in this study of volunteers dur-

ing propofol anesthesia, a BIS Index threshold value of

60 achieved a sensitivity of 99% and a specificity of 81%

to predict responsiveness to verbal command, indicative

of the accuracy of the BIS Index in the assessment of

unconsciousness.

ASSESSING THE BIS INDEX IN RECOVERY

OF CONSCIOUSNESS

Taken together, these studies support the accuracy of the

BIS Index as a measure of hypnotic state. In particular, they

validate the ability of the BIS Index to determine the tran-

sition into unconsciousness. During general anesthesia

care, a key imperative is the maintenance of unconscious-

ness. Using the isolated forearm technique, accuracy of BIS
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Index monitoring to predict the return to consciousness

following induction of anesthesia was investigated.1 After

a single bolus dose of propofol or thiopental, patients were

assessed for consciousness at intervals by asking them to

squeeze the investigator’s fingers while the BIS Index was

monitored continuously. Although the intensity and dura-

tion of hypnotic effect varied considerably among patients,

the recovery of consciousness occurred consistently at a

BIS Index value above 60. A BIS Index value <65 indicated

a probability of <5% that consciousness would return

within fifty seconds. Changes in blood pressure and heart

rate, in contrast, were poor predictors for the recovery of

consciousness.

ASSESSING CONSISTENCY OF BIS

INDEX PERFORMANCE

Crucial to the value of level-of-consciousness monitor-

ing is consistency of performance with different anesthetic

agents and different patient populations. This consistency

is extremely important to anesthesia providers because of

the broad range of agents utilized and intrinsic patient

variability.

The consistency of the relationship between the BIS

Index value and brain status has been tested across dif-

ferent hypnotic agents (intravenous and inhalation anes-

thetics) as well as different patient types. In the validation

studies mentioned earlier, the relationship between the BIS

Index and level of clinical response was nearly identical for

all hypnotic agents tested or when two anesthetic drugs are

combined.8 Furthermore, during steady-state conditions

of anesthesia or sedation, the BIS Index is a stable mea-

surement of hypnotic effect and does not vary significantly

over time.

Patient age is a strong determinant of the anesthetic

dose required to produce a clinical effect. For example,

the MAC values for inhalation agents decrease as patient

age increases. In a study of the influence of age on hyp-

notic dose requirements, the dose of sevoflurane required

to achieve hypnotic effect differed markedly among dif-

ferent age groups and showed the expected decrease in

dose required with increasing age. The BIS Index value

displayed a consistent relationship to the sedative effects

of sevoflurane across this wide range of age groups – unre-

lated to dosage.11 Thus, the BIS Index offers a distinct

advantage over anesthetic-dose monitoring as a tool to

measure and manage depth of sedation.

FACTORS AFFECTING THE

CONSCIOUSNESS-MONITOR VALUES

Displayed values on consciousness monitors, such at the

BIS monitor, are derived from the preceding ten to thirty

seconds of EEG data. As such, the displayed value of a brain

monitor is a measure of the state immediately prior to the

calculation. A similar analogy would be the data provided

by pulse oximetry during management of a difficult air-

way. There is an expected delay in oxygen saturation that

results from physiologic processes, and airway difficulty

may be clearly evident prior to any changes in saturation.

Similarly, increases in saturation will lag behind the

restitution of adequate ventilation and oxygenation of the

lungs.

Under steady-state conditions (e.g., in a controlled

research trial), most consciousness monitors predict sub-

sequent responses to voice command or memory for

words. However, the clinical situation during surgery is

notably different because of the lack of steady-state condi-

tions. Intraoperative consciousness-monitor values will be

influenced by a number of variables including brain con-

centration of anesthetic, level of analgesia (via infiltrated

local anesthetic or systemic analgesic administration), and

degree of surgical stimulation.

It must be recognized that the net brain state, as mea-

sured by the BIS Index or another consciousness-monitor

parameter, changes as a result of these dynamic variables.

Nevertheless, consciousness monitors provide an accurate
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measure of the net effect and responses of the brain to new

conditions. They are unable, however, to predict future

changes.

USING CONSCIOUSNESS MONITORS IN

ANESTHESIA PRACTICE

The addition of BIS or other forms of level-of-conscious-

ness monitoring adds a new dimension to patient man-

agement during anesthesia and sedation. These monitors

complement other forms of monitoring and potentially

impact all phases of anesthesia care.

Despite significant advances in patient monitoring tech-

niques, most clinicians would agree that patient responses

to anesthesia are frequently unpredictable and precise dos-

ing of anesthetics and sedatives remains a challenge. Much

of the uncertainty in anesthesia centers on the fundamen-

tal concern of “adequacy of anesthesia.” Traditionally, this

concern is justified since the hemodynamic parameters

used to infer adequacy of anesthetic effect have been

shown to be unreliable indicators of brain status. Clin-

ical judgment and experience remain the cornerstones

for managing uncertainty, and consciousness monitor-

ing provides valuable additional data that enhances such

judgment. Direct measurement of the hypnotic effect of

the agent, through continuous consciousness monitor-

ing, substantially facilitates intraoperative patient assess-

ment, titrated dosing and balance of anesthetic agents, and

patient recovery process.

Some of the challenges and clinical considerations asso-

ciated with hemodynamic monitoring are outlined in

Table 3-1. Because heart rate and blood pressure are not

exquisitely sensitive to changing levels of consciousness, the

patient’s hypnotic state cannot be accurately inferred from

changes in these vital signs.12 For example, administration

of cardiovascular agents will change blood pressure and/or

heart rate, typically without affecting anesthetic depth.

A variety of anesthetic adjuvants, such as neuromuscular

blocking agents, reversal agents, and local anesthetic solu-

tions with vasoconstrictors, may have an effect on both

cardiovascular reactivity and the anesthetic state but with-

out a direct correlation between the two. Finally, changing

levels of surgical stimulation may impact hemodynamics

or level of consciousness independently.

Table 3-1. Considerations in hemodynamic
monitoring

Average hours at work monitoring traditional vital signs
provide a measure of cardiovascular responses to
anesthesia administration and surgical stimulation.
Although changes in blood pressure and heart rate may
correlate with the anesthetic effect in some instances,
many factors can interfere with this relationship,
including the following:
1. Vasoconstrictor additives to local anesthetic

solutions
2. Interaction of multiple anesthetic agents
3. Unexpected synergistic drug effects
4. Patient cardiovascular status
5. Medications that attenuate cardiovascular

responses (e.g., clonidine premedication or
other antihypertensives)

Anesthetic dosing that ensures adequacy of anesthesia

may produce hemodynamic changes close to acceptable

limits of cardiovascular response. This approach is fur-

ther complicated by the difficulty of measuring the thera-

peutic window in some patients. In these cases, the anes-

thesia provider may be unable to discriminate between

the dose required to achieve the therapeutic effect (i.e.,

unconsciousness) and the dose producing undesired car-

diovascular effects.

Anesthetic agent monitoring (e.g., end-tidal agent anal-

ysis), although common in hospital and surgery center

locations, is not routinely available in many of the loca-

tions where cosmetic anesthesia is provided. Some of the

clinical considerations important in utilizing anesthetic

agent analysis are highlighted in Table 3-2. End-tidal agent

analysis, although very accurate, measures only anesthetic

dose, not the anesthetic effect on the target organ, the brain.

Thus, agent-analysis measurements cannot identify alter-

ations in expected levels of hypnosis due to pharmaco-

dynamic variability among patients. Rather, the existence

of this variability means that identical drug concentra-

tions commonly produce considerably different hypnotic

responses among individuals or within the same person at

different times.

Consciousness monitoring continually measures the

hypnotic effects of administered anesthetic doses, regard-

less of pharmacokinetic or pharmacodynamic variability.
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Table 3-2. Considerations in anesthetic agent
measurement

Measurement of end-tidal inhalation agent
concentration is an effective method of confirming
agent delivery and assessing anesthetic uptake and
distribution. Empiric-dosing regimens to maintain
end-tidal agent concentration at certain values (e.g.,
greater than MACawake) provide useful guidelines
during anesthesia care. However, anesthetic dosing
using only this measurement does not necessarily
consider the following:
1. Changing requirement due to varying levels of

surgical stimulation or adequacy of local
anesthetic effect

2. Individual responses and sensitivity to an agent
3. Impact of age, gender, or metabolic rate on

anesthetic requirement
4. Synergistic interactions among multiple anesthetic

agents
5. Impact of coexisting disease, or preexisting

alcohol/drug dependence

For example, use of BIS values and responses as a guide

allows the anesthesia provider to administer a particular

anesthetic agent at the dose required to achieve the desired

hypnotic effect in the individual patient.

CONSCIOUSNESS MONITORING DURING

TYPICAL GENERAL ANESTHESIA

A “typical” general anesthetic case involves three phases:

1. induction of anesthesia (and frequently airway

management)

2. maintenance of anesthesia

3. emergence from anesthesia

Monitoring level of consciousness during all phases of

anesthesia can assist in evaluating a patient’s current status

and will provide a continuous indicator of the hypnotic

state.

Most consciousness-monitoring systems display a

graphical trend that represents the ongoing calculations of

consciousness index during the case. A typical BIS trend

obtained during general endotracheal anesthesia is dis-

played in Figure 3-4. The BIS value itself is displayed as a

single value that is calculated from data gathered over the

last fifteen to thirty seconds of EEG recording and updated

every second. Deriving the BIS Index value from several

seconds of EEG data effectively “smooths” the data to pre-

vent excessive fluctuations in BIS values and allows a value

to be determined even if the EEG signal is briefly inter-

rupted. When abrupt changes occur in hypnotic state—

for example, during induction or rapid emergence—the

BIS value may lag behind the observed clinical change by

approximately five to ten seconds. A BIS value, although

extremely responsive, is not instantaneously altered by

changes in clinical status.

Monitoring the BIS trend is particularly useful during

surgery. Changing anesthetic dosing to lighten or deepen

anesthesia will usually manifest as a slow upward or down-

ward trend, respectively. As seen in Figure 3-4, for exam-

ple, a small bolus of propofol will be displayed as a short-

lived downward dip in the BIS trend. In contrast, a cortical

response caused by intense surgical stimulation is often sig-

naled by large, abrupt increases in the BIS trend. This latter

trend change is most likely to occur when the anesthetic

technique relies heavily on hypnotic agents but includes

little or no analgesic component (local analgesia, opioids,

or other analgesic agent).
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Figure 3-4. BIS trend during a typical gen-
eral anesthesia procedure.
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Clinicians should be cautious about using a particular

consciousness-monitor value in isolation as a predictor of

patient responsiveness, because arousal responses to pain

are not well correlated with absolute hypnotic effect. How-

ever, BIS monitoring will document the cortical EEG reac-

tivity responses associated with stimulation.

Further, even allowing for the delay associated with sig-

nal processing, surgical stimulation can sometimes pro-

duce a rapid increase in BIS values prior to the appearance

of other clinical signs such as hypertension or movement,

facilitating timelier anesthesia management.

Cyclic oscillation in BIS under steady-state conditions

may provide an indication of the shifting balance between

sensory suppression and sensory stimulation. In volunteer

studies, greater BIS variability was observed when seda-

tives were used alone compared to when an analgesic agent

(i.e., alfentanil) was used concurrently.13

Consciousness Monitoring During
the Induction of Anesthesia

Induction of anesthesia may have individualized goals that

are case-specific or patient-specific. The overall goal of

induction is to produce unconsciousness rapidly.

Another induction goal may be to potentially manage

the airway in the unconscious patient and establish ade-

quate anesthesia conditions for surgery. The most com-

mon forms of controlling the airway during general anes-

thesia are either via endotracheal intubation or insertion

of a laryngeal mask airway (LMA). In each of these situa-

tions, production of certain anesthetic conditions related

to the airway need to be ideal. Consciousness monitor-

ing can assist the anesthesia professional to achieve those

conditions.

As seen in Figure 3-4, the BIS Index trend clearly

displays the effects of anesthesia induction in a patient

undergoing hernia repair. Close inspection of the left

portion of the trend demonstrates rapid decrease of the

BIS Index during induction using bolus administration

of intravenous hypnotic in preparation for endotracheal

intubation.

Consciousness Monitoring During
Endotracheal Intubation

During endotracheal intubation, one general goal of the

anesthesia provider is to minimize cardiovascular stimu-

lation, thus preventing resultant hypertension and tachy-

cardia. Several strategies are commonly used to blunt the

blood pressure and heart rate response, including the

following:

1. Sufficient dosing of intravenous induction agent

(e.g., propofol, thiopental)

2. Opioid supplementation (e.g., fentanyl)

3. Administration of intravenous or endotracheal

lidocaine

4. Administration of antihypertensives (e.g., esmolol)

5. Alternative intubation methods (e.g., fiberoptic

intubation)

With the use of these concomitant medications, how-

ever, the potential for hypotension during the induction

period may also increase (vide supra).

BIS responses to stimulation associated with laryn-

goscopy and intubation can be markedly attenuated in

a dose-dependent fashion with opioid administration, for

example, fentanyl or remifentanil. It should be noted that

a single BIS value during the induction period is unable to

predict subsequent BIS responses to significant stimula-

tion. For example, in one study examining hemodynamic,

BIS, and awareness responses, BIS values less than 60 prior

to intubation did not guarantee a lack of arousal responses

following laryngoscopy and intubation. The utility of the

BIS monitor is greatly enhanced by trending the EMG as

a secondary trace. BIS values lag 30 seconds behind real

time. Typically, arousal responses are preceded by a spike

in (real time) EMG. This study did note that BIS Index

was an accurate indicator of current clinical state: arousal

responses were observed only in patients with high BIS

values.14

In other settings, particularly in elderly patients or

patients with significant coexisting illness, a gentle induc-

tion technique is sometimes used to minimize perturba-

tion of blood pressure and heart rate.

This can be achieved with smaller and/or divided

dose administration of induction agent or with low-dose

administration of an inhalation agent. During this method

of induction, BIS monitoring can measure achievement

of the desired hypnotic effect from the various induction

protocols.
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Consciousness Monitoring During
the Maintenance of Anesthesia

In most surgical cases, the “maintenance” phase of anes-

thesia care is the longest. During this intraoperative period,

anesthesia care focuses on the following:

1. Maintenance of an adequate anesthetic state

2. Maintenance of physiologic homeostasis during

surgical events

3. Avoidance of potential adverse events

4. Preparation for smooth, rapid emergence

Consciousness monitoring during anesthesia mainte-

nance can help meet these goals of intraoperative care by

providing continuous confirmation of hypnotic effect—

for all classes of anesthetics, under most operative condi-

tions, and for nearly all types of patients.

Level-of-consciousness monitoring can improve intra-

operative decision making. For example, observation of

the BIS trend can facilitate diagnostic evaluation of unex-

pected changes in cardiovascular system reactivity, per-

mitting rapid restoration of homeostasis. Consciousness

monitoring can also guide adjustments in anesthesia

care—for example, an increase in administered anesthetic

dose, analgesic supplementation, or the addition of an

antihypertensive. With the addition of consciousness-

monitoring information, the anesthesia provider can

monitor not only cardiovascular responses but central ner-

vous system—specifically, cortical—responses as well.

Maintenance strategies using BIS monitoring

Two important clinical trials have demonstrated that the

adjustment of anesthetic delivery to maintain the BIS

Index within a bracketed target range during mainte-

nance of general anesthesia results in improved periop-

erative recovery patterns as compared to standard anes-

thesia care.15,16 These studies and several others have

highlighted the positive patient outcomes realized when

consciousness monitoring is combined with assess-

ment of intraoperative hemodynamic data and clinical

observations of movement and autonomic response to

generate patient-management strategies. Consciousness-

monitoring data can ensure that the key anesthetic goals

of hypnosis and analgesia are met throughout the main-

tenance phase.

The integration of consciousness monitoring with

other traditional monitoring creates new insight regarding

patient management. Table 3-1 outlines conceptual man-

agement strategies based on integration of clinical profile

with BIS data for “balanced” anesthesia techniques uti-

lizing hypnotic and analgesic components. Using the BIS

value in combination with hemodynamic data improves

the rational selection of sedatives, analgesics, and auto-

nomic blockers in what can otherwise be very confusing

clinical situations.

Although a BIS value of 45–60 is a typical target dur-

ing the maintenance phase, the BIS value target range

needs to be tailored to the anesthetic technique. For

example, in cases of balanced anesthesia involving suf-

ficient analgesia administration or other agents to assure

adequate analgesia, the typical target range of 45–60 is

most appropriate for general anesthesia. However, for

anesthesia techniques that utilize little or no opioid or

analgesic supplementation, increased dosing of the hyp-

notic agent—typically, an inhalation anesthetic—to pro-

duce acceptable suppression of noxious stimulation will

result in lower BIS values, frequently in the 25–35 range.

BIS values in the range of 60–75 may produce excel-

lent results in cosmetic procedures performed with local

anesthetic infiltration and intravenous sedation/analgesia

administration.17

It is again important to note that reliance on

consciousness-monitoring information alone for intra-

operative anesthetic management is not appropriate.

Clinical judgment is crucial when interpreting this data.

Patient assessment should include evaluation and corre-

lation of level-of-consciousness data with hemodynamic

and other monitoring data as well as observation of clinical

signs. Consciousness-monitoring data should be thought

of as an additional piece of information that must be inter-

preted in the context of all other information available for

patient assessment.

Consciousness Monitoring During
Emergence from Anesthesia

Level-of-consciousness monitors document the decreas-

ing effect of anesthesia when agent delivery is reduced

or stopped and the patient enters the emergence phase.

Because these monitors provide a real-time measure of

level of consciousness, it allows the anesthesia provider

to fine-tune titration downward according to individ-

ual patient response. Consciousness monitoring permits

reduction in anesthesia dosing in tandem with the decrease
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in surgical stimulation, promoting a rapid emergence that

avoids premature recovery of consciousness as well as

delayed emergence from anesthesia.

As seen in Figure 3-4, in the patient undergoing hernia

repair, emergence was heralded by the rapid increase in

the BIS Index. BIS monitoring of brain status documented

the decreasing anesthetic effect and the increased level of

consciousness that correlated with patient eye opening in

response to voice command.

Responding to Consciousness-Monitoring
Changes During Anesthesia

When consciousness monitoring is used during anesthe-

sia care, it is necessary to note fluctuations in calculated

level-of-consciousness values. However, many such fluc-

tuations, like a single fluctuation in blood pressure, are

not necessarily clinically significant. However, in some sit-

uations, additional assessment is required in response to

changes in these values.

Changes in the hypnotic state due to changes in dose

and/or patterns of agent delivery will produce changes

in the consciousness-monitoring value. Normally, if the

change in anesthetic dosing was incremental—for exam-

ple, slight adjustment in the vaporizer setting or modest

changes in intravenous anesthetic infusion dosing—these

changes in BIS values are gradual. In contrast, sudden

changes would not be expected and would require con-

firmation and assessment.

CONSCIOUSNESS MONITORING

AND GLOBAL CNS FUNCTION

Since the introduction of more routine cortical EEG mon-

itoring using BIS and other consciousness-monitoring

technologies, a variety of clinical reports have noted anec-

dotal benefits offered by this form of brain monitoring.18

Although consciousness monitoring is not intended to

be used for regional ischemia monitoring—for exam-

ple, during carotid endarterectomy procedures—the rela-

tionship of the EEG and to global CNS function does

provide an indication of patient response and tolerance

to intraoperative conditions. As such, acute variations

may alert the anesthesia and surgical teams to changes

in the patient condition that indicate the need for addi-

tional evaluation of brain status, including adequacy of

perfusion.19

CONSCIOUSNESS MONITORING AND GLOBAL

CNS FUNCTION

Consciousness-monitoring technologies aim to provide a

consistent and reliable measure of level of consciousness

across a wide spectrum of patients and anesthetic agents.

Nevertheless, in certain circumstances, displayed values on

consciousness monitors may not be an accurate reflection

of the hypnotic state of the patient. As noted earlier, con-

sciousness monitoring is an adjunct to clinical judgment,

not a substitute for it. This section presents certain unusual

circumstances that may produce inaccurate readings and

the management of those situations.

Most signal artifact in waveforms such as the ECG,

SpO2, or arterial blood pressure is easier to detect than

artifact within the EEG waveform. Indeed, with the vari-

able frequency and amplitude of the EEG waveform, the

presence of certain types of artifact may be extremely diffi-

cult to recognize visually. Most consciousness-monitoring

systems utilize a variety of signal analysis methods to detect

and reduce extraneous artifacts that contaminate the EEG.

For example, many of the improvements in the BIS sys-

tem over the past decade have been in the area of artifact

processing. Despite these improvements, however, artifact

produced by some non-EEG signals can potentially inter-

fere with the ability of these systems to render an accurate

value. Given this potential for artifact contamination, the

clinician must identify situations where the underlying

EEG signals—and hence the calculated value—may not

accurately reflect the clinical endpoints of sedation and

hypnosis.

Inaccurate calculation of level-of-consciousness values

due to artifact contamination of the EEG signal may result

from electromyogram (muscle) activity, high-frequency

artifacts (e.g., from medical devices), EEG variants and

signal analysis, and unique pharmacologic responses (elec-

tromyogram [EMG]).

The most frequent source of EEG contamination in

sedated and lightly anesthetized patients is the EMG.

This contamination results from increased tone of

the frontalis muscle of the forehead that lies beneath

the BIS sensor. Typically, significant EMG activity is

present during awake states and during emergence from

anesthesia.

The frequency spectrum of endogenous EMG activ-

ity partially overlaps with the frequency spectrum of the
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awake EEG. In order to maximize the sensitivity of BIS to

detect wakefulness, high frequency signals are analyzed by

the BIS processing system. As a result, in the presence of

significant EMG activity, calculated BIS values may tend

to be higher—in a range that normally may indicate the

potential for inadequate anesthesia—than would actually

reflect the true hypnotic state of the patient.20 As in all clin-

ical situations, patient-care decisions should not be based

solely upon the displayed BIS value but rather upon com-

plete clinical assessment of the patient. During intraoper-

ative anesthesia situations where EMG is biasing BIS to a

higher value, administration of either increased anesthetic

or a muscle relaxant can produce a significant decrease in

EMG.

As noted, appearance of high-frequency facial EMG

activity commonly occurs during awakening and, in fact,

has been incorporated into other consciousness moni-

tors. During emergence from anesthesia, BIS frequently

increases in conjunction with this increased EMG activity,

although the presence of EMG is not required for BIS to

track the return of consciousness.

Although EMG activity can sometimes be seen in the

raw EEG trace, typically it is more difficult to discern.

Therefore, in situations with the potential for EMG con-

tamination, it is important to note the amount of activ-

ity generated by EMG. BIS systems display an EMG

parameter that shows total power of electrical activity

seen in the frequency bandwidth of 70–110 Hz. When

the EMG power exceeds 50 dB, there is greater poten-

tial for EMG contamination of the underlying EEG

signal.

To further address the problem of EMG contamination,

Aspect Medical Systems developed the BIS-XP platform.

This system uses dual-channel EEG processing, making it

more resistant to the effects of EMG. The potential for spu-

rious BIS values is reduced when using the XP platform;

however, it is not eliminated entirely.

EEG Variants and EEG Signal Analysis

Two challenges to any EEG-based assessment of the level

of consciousness are the presence of EEG variant activity

and the recognition of anesthesia-induced EEG effects.

Specifically, these challenges are presented by:

1. Paradoxical delta phenomenon

2. Small-amplitude EEG

3. Epileptiform activity

4. Missed near-suppression

Paradoxical delta phenomenon

In a small percentage of patients, a paradoxical response

develops in the EEG during a lightening of anesthesia

effect or in response to surgical stimulation. This phe-

nomenon, known as “paradoxical arousal” or “paradox-

ical delta,” is characterized by a slowing of the EEG,

with large delta waves.21 In response to this unusual EEG

slowing, the level-of-consciousness value may decrease

suddenly.

Small-amplitude EEG

In one case report, an awake individual had a very low BIS

value. This was presumed to be the result of EEG vari-

ant activity—specifically, a congenital, extremely small-

amplitude EEG.22

Epileptiform activity

The occurrence of epileptiform activity, for example, dur-

ing the administration of high concentrations of sevoflu-

rane anesthesia, can also lead to temporal increases in BIS

values. In one report, BIS values were appropriately low

during administration of high concentrations of sevoflu-

rane. However, with the development of epileptiform

activity, BIS values increased abruptly during the epilep-

tic discharge, corresponding to increases in cerebral blood

flow (and presumably glucose metabolism) measured with

PET scanning.23 Also of note is the transient dip in BIS

following discontinuation of sevoflurane and cessation of

seizure activity. In situations of concern regarding sevoflu-

rane administration or potentially local anesthetic toxic-

ity, unexpected increases in BIS, particularly following an

increase in the administered dose, should prompt a rapid

inspection of the raw EEG to assess for the presence of

epileptiform activity.

High-frequency artifacts

A variety of medical devices generate high-frequency sig-

nals that can contaminate the EEG signal. If this extraneous

artifact is not detected, the inclusion of the high-frequency

signal could lead to errors in the calculation of BIS. Some

of the devices that have been reported, in rare settings, to

produce artifact and resultant inaccuracy of the BIS are

listed in Table 3-3.
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Table 3-3. External sources of electrical/
mechanical artifact

1. Warming systems (fluid and forced-air warming
systems)

2. Circulatory-assist systems (CPB, VAD, ECMO)
3. High-frequency ventilators
4. Suctioning systems
5. Surgical instruments (shavers, drills, radiofrequency

devices)
6. Cardiac-pacing devices (pacemakers, defibrillators)

For an external device with the potential to generate

artifact, proximity to the EEG sensor increases the risk

of EEG signal contamination and effects on calculated

values. Therefore, it is critical to consider the physical loca-

tion of such devices in relation to level-of-consciousness–

monitoring system components. To confirm artifact in sit-

uations where an external device may be interfering with

the level-of-consciousness monitor, temporary cessation

of the device usage (if appropriate) may reveal a charac-

teristic pattern of interference.

A few important external sources of artifact noted in

Table 3-1 include the following:

1. Pacemakers

2. Medical/surgical devices

3. Electrocautery device

PACEMAKERS. Typically, signals emitted from pacemakers

have a high amplitude and regular pattern. As a result, they

are readily identified as artifact by most consciousness-

monitoring systems and are not processed as EEG. How-

ever, in some situations, the programmed pacing rate and

current profile causes the extraneous paced signal to be

interpreted as an EEG signal. The presence of this artifact

influences the BIS value.

MEDICAL/SURGICAL DEVICES. A variety of medical/surgical

devices generate high-frequency electrical or mechanical

signals and may produce artifacts within the measured

EEG. Such devices include fluid- and forced-air–warming

devices,24 intravenous administration devices, mechan-

ical surgical instruments, and cardiopulmonary bypass

machine.

ELECTROCAUTERY DEVICES. In many situations, the elec-

trical signature of an electrocautery device is recognized

as nonphysiological and is not processed with the EEG

data. However, these devices can generate a variety of

electrical artifacts that may affect level-of-consciousness

monitors as well as other patient-monitoring systems used

in the operating room. In situations of prolonged elec-

trocautery, there may be a reduction in the amount of

artifact-free EEG available for analysis and calculation of

level-of-consciousness value. Most level-of-consciousness

monitors include significant mechanisms designed to filter

out electrical artifact produced by electrocautery use.25

CONSCIOUSNESS MONITORING

AND THE “ABNORMAL” BRAIN

Some anesthesia providers have appropriately expressed

concern about the accuracy and reliability of the con-

sciousness monitors in patients who have abnormal brain

structure or function as the result of injury or disease.

This would include patients with clear evidence of CNS

disease such as prior cerebral vascular accident with resid-

ual neurologic impairment. It would also include patients

with systemic illness who may have neurologic implica-

tions, for example, those with encephalopathy compli-

cating hepatic or renal disease. Because of limited clini-

cal experience with such patients, level-of-consciousness

values should be interpreted cautiously in patients with

known neurological disorders. For example, one case

series reported response to command at lower BIS values

(50–70) in patients while undergoing tumor resection dur-

ing awake craniotomy.26 All of these patients were taking

anticonvulsant medication. One approach advocated by

two authors is to obtain a baseline BIS value prior to

induction of anesthesia to determine whether abnormal

CNS status may impact the reliability of the consciousness

monitor.27

BIS and Pharmacologic Responses

Nitrous oxide (N2O)

The BIS Index is sensitive to the clinical pattern of adminis-

tration and the relative dosing of N2O and other anesthetic

agents. For example, as a sole agent administered for seda-

tion, N2O appears to have little sedative effect at concen-

trations of up to 50%, and the BIS value similarly is unaf-

fected.28 In one volunteer study, however, administration
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of 70% N2O did produce unconsciousness but without a

change in BIS value. A recent paper demonstrated a lack of

correlation with OAAS scores during bupivicaine epidural

anesthesia with 33%, 50%, and 67% N2O sedation.29

The intraoperative addition of N2O to inhalation anes-

thesia has had variable effect on measured BIS values. One

study reported a dose-dependent decrease in BIS when

20–60% N2O was administered, whereas another found no

change in BIS with addition of 50% N2O.30 In studies with

intravenous balanced techniques (propofol/remifentanil

or midazolam/fentanyl), the addition of 70% N2O did

not alter BIS with or without surgical stimulation. In

a study focusing on the response to laryngoscopy, N2O

administration prevented the movement response but not

a hemodynamic response, without changing BIS.31 Thus,

the effect of N2O administration prevented the movement

response but does not per se seem to be nonlinear with

respect to hypnosis, and the contribution to the anesthetic

state may be via its potent analgesic effects.

Ketamine

Ketamine, an intravenous anesthetic of unique chemical

and pharmacodynamic characteristics, plays an important

role in office-based practices as well as cosmetic anesthe-

sia. One of the observed physiologic effects of ketamine

is the dose-dependent activation of the EEG (increase in

high-frequency activity). Thus, frequently following bolus

administration of a clinically effective dose of ketamine

(e.g., 0.4–0.5 mg · kg−1), both BIS and Entropy values

tend to increase transiently, and bolus administration of

ketamine presumably modifies the relationship between

these parameters and the level of consciousness.32

The timing of administration of ketamine is also impor-

tant. When smaller dissociative doses of ketamine are

administered in the setting of propofol-induced sedation,

it has no acute effect on BIS but minimizes the increase

in BIS in response to profound stimulation.33 Following

bolus administration of ketamine, BIS values decreased to

baseline values during low-dose propofol-infusion admin-

istration. (1 mg · kg−1 · hr−1).33

Several reports have described the successful use and

clinical utility of BIS during intravenous techniques

involving ketamine administration (i.e., dose administra-

tion <1 mg · kg−1) with simultaneous propofol admin-

istration.34,35 The clinical application of this technique,

including the use of BIS monitoring in the setting of

cosmetic surgery, is more fully described in Chapters 1

and 4.

Etomidate

Etomidate, another intravenous anesthetic agent, also has

a unique pharmacodynamic profile. Anesthesia induction

with etomidate frequently results in skeletal muscle exci-

tation (i.e., myoclonus, tremor, fasciculations). This clin-

ical effect may result in the presence of high EMG activity

and thus increased BIS during the period of musculoskele-

tal excitement. However, following induction (or with the

onset of neuromuscular blocking agent activity), BIS will

reflect the hypnotic state of most patients. The ability of

the BIS Index to reflect the sedative effect of etomidate dur-

ing induction and allow effective titration of an etomidate

infusion has been reported.36

CLINICAL MANAGEMENT

In clinical situations where artifact seems likely to have

influenced the consciousness-monitor value, the anesthe-

sia provider should review all of the available data col-

lected by the monitoring system. For example, additional

data provided by the EMG trend display can be used to

evaluate increasing level-of-consciousness values. Where

there is concern regarding the accuracy of the currently

displayed consciousness value, a simple strategy facilitates

a rapid determination of the potential for artifact, includ-

ing assessment of the signal quality index (SQI), the EMG

activity, and the real-time EEG signal. The BIS system con-

tinuously calculates a signal-quality index to reflect the

amount of quality EEG data entering the BIS system over

the previous minute and provides that data on the dis-

play monitor. In situations of extraneous artifact correctly

detected by the BIS processing system, the SQI will decline

rapidly.

Many, but not all, extraneous artifacts have been

reported to be associated with increased “EMG” activity

as measured by the BIS system. Because the EMG param-

eter displayed in BIS systems utilizes a high-frequency

spectral window (70–110 Hz), many electromechanical

devices may generate an artifact that is apparent within

the EMG parameter. In addition to assessment of the SQI

and EMG parameters, inspection of the current, real-time

EEG directly recorded (and displayed on the monitor)

may assist in the assessment of the patient and current
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anesthetic effect. The EEG tracing may reveal a clearly

contaminated appearance, thus facilitating the determi-

nation that artifact may be affecting the calculation of the

BIS. However, some subtle artifacts may not be apparent

in the assessment of the EEG recording from the monitor

screen.

In situations where the consciousness-monitor value

seems discordant with another clinical parameter, EEG

assessment can facilitate clinical assessment of the ade-

quacy of anesthetic effect. Typical EEG waveform patterns

will be seen frequently and, with experience, are easily rec-

ognized (see Fig. 3-2). It is important to note that no single

pattern of EEG waveform will always be observed at each

BIS value.

The varieties of special situations discussed are impor-

tant reminders to anesthesia clinicians about the need

to always consider level-of-consciousness monitoring an

additional parameter used in their assessment and man-

agement of patients under their care. No single monitoring

parameter (whether the consciousness-monitor value or

another vital sign) should be used alone or in isolation to

determine patient care.

SUMMARY: CLINICAL BENEFITS OF

CONSCIOUSNESS MONITORING

The use of level-of-consciousness monitoring supports

three primary components of anesthesia care: vigilance,

intraoperative patient assessment, and anesthetic agent

management.

Vigilance is a cornerstone of anesthesia care. Level-of-

consciousness–monitoring technologies provide continu-

ous documentation of central nervous system status dur-

ing anesthesia care. As such, these monitors provide early

indicators of changes in brain effect due to anesthetic dos-

ing and delivery. Level-of-consciousness monitoring can

help answer the question: “Is my patient adequately anes-

thetized?” In the operating room, dramatic changes in

blood pressure and heart rate may occur and require the

anesthesia professional to make rapid diagnostic assess-

ments and timely interventions. Level-of-consciousness

monitoring provides data that can facilitate decision-

making and management approaches in many of these

situations. Consciousness monitors are not a substitute

for keen clinical judgment. However, using consciousness

monitoring information as part of their assessment, anes-

thesia providers can make more informed decisions about

the dosing and balance of anesthetic agents and other adju-

vant therapies such as analgesics, local anesthesia infiltra-

tion, and cardioactive agents.

Improved anesthetic agent administration is the great-

est benefit that results from level-of-consciousness mon-

itoring. Using these new parameters, the clinician can

manage patients within the optimal plane of anesthesia

effect and reduce the unwanted occurrence of excessive

or inadequate anesthetic effect. Clinical investigations of

consciousness monitoring during general anesthesia con-

sistently demonstrate approximately a 20% reduction in

intraoperative anesthetic use and a consistent reduction

in the time for emergence from general anesthesia.37 With

consciousness-monitoring technology, the question—

“Am I overdosing my patient?”—is often quite easy to

answer.

Emerging data suggests that subtle differences in anes-

thetic effect may be associated with patient outcomes days,

weeks, and even months after surgery.38 This type of long-

term perspective, assessing the impact of anesthesia man-

agement, may broaden the scope of positive patient out-

comes associated with consciousness monitoring beyond

the immediate perioperative period.

Level-of-consciousness monitors allow the anesthesia

clinician to trend and manage changes in the hypnotic state

during a case. Throughout the period of anesthesia care—

during induction, maintenance, and emergence—it high-

lights the important transitions in level of consciousness

and provides valuable patient-management data. Level-of-

consciousness monitoring is an important tool to enable

the best intraoperative care and postoperative outcomes

important in the patient undergoing cosmetic surgery.
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THE DISSOCIATIVE EFFECT

PREEMPTIVE ANALGESIA

CONCLUSION

INTRODUCTION

A Medline search for the number of articles that con-

tain “ketamine” yielded 8,553, with 6,905 in English. A

Melvyl (University of California system catalog) search for

the number of books containing “ketamine” as a word

in the title or keyword yielded thirty two, with twenty

in English (many are dissertations). A “Google” search

for “ketamine” yielded over 250,000 sites. As reported on

the World Wide Web, a 50 mg dose of ketamine (route

of administration unclear) taken by itself produces an

“NDE” or “near death experience,” whereas a 100 mg

dose of ketamine produces an “out of body” experience.

In the world of the street drug user, ketamine is a recre-

ational drug with the reputation of unpredictable, nasty

side effects. Uncontrolled “street” experimentation pro-

duced a “solution” for the nasty side effects commonly

referred to as “kitty flipping.” “Kitty flipping” is the inges-

tion of methylenedioxymethamphetamine (MDMA), or

“Ecstasy,” to produce a positive state of mind before “flip-

ping” to “kitty,” a code name for the “k” word ketamine.

MDMA is not to be confused with NMDA, N-methyl

D-aspartate, the receptors blocked by ketamine.

For all that has been written about the drug ketamine,

the reader could assume that much is understood. Despite

the prodigious output of articles, books, and web sites,

ketamine remains maligned, feared, and misunderstood

as an anesthetic agent.

Ketamine was originally introduced to the anesthe-

sia profession as a complete, total intravenous anesthetic

agent. Ketamine was supposed to be the magic “silver

bullet,” for which no other drugs were required. Negative

psychotomimetic experiences (in the form of hallucina-

tions or dysphorias) were visited not only on unsuspect-

ing patients but also on unsuspecting PACU personnel.

Unhappy PACU staff had to try to manage these wild and

unpleasant emergence issues. Quickly, ketamine gained a

reputation as an unpredictable agent. At least two gen-

erations of anesthesiologists have given ketamine a wide

berth.

However, anesthesiologists involved in pediatric burn

units find IM ketamine, mixed with atropine, very useful

for painless dressing changes in children under the age of

nine or ten.

Older children require the concomitant use of ben-

zodiazepines to mitigate the tendency for negative psy-

chotomimetic side effects of the drug. Shortly after

ketamine’s introduction, the veterinary anesthesia com-

munity adapted it. Animals did not complain of hallu-

cinations. It was also virtually impossible to destroy an

animal for lack of the correct body weight in the dosage

calculation.

Even in the 21st century, anesthesia trainees con-

tinue to express concerns about the psychotomimetic side

effects of the drug. Ketamine is a protean drug, changing

faces within different contexts! Ketamine’s most beneficial

usage is not as a solo anesthetic agent but as an adjuvant.

In Vinnik’s hands, it has been used as a separate bolus after

a hypnotic level of diazepam had been titrated.1 Vinnik,

a plastic surgeon, described the dissociative phenomenon

39
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as “all or nothing” without reference to NMDA receptors.

The patient either is immobile for the injection of the local

analgesia or is not. Movement with injection implies that

more ketamine would be required. After a test dose of 5 mg

diazepam, 15 mg diazepam followed to induce a state of

hypnosis. Vinnik administered diazepam through an exter-

nal jugular IV to minimize the phlebitis seen when using

peripheral veins.

More diazepam in 5–10 mg increments, up to 40 mg

total, is given until the desired hypnotic level was achieved.

Vinnik’s initial dose of ketamine was 75 mg, based on adult

brain weights being essentially equal. Ketamine’s dissocia-

tive effect is independent of adult body weight. Adminis-

tering the 75 mg ketamine dose, Friedberg observed sev-

eral patients in his first fifty cases emerging with horizontal

nystagmus. This undesirable side effect led Friedberg to try

a 50 mg dose of ketamine. Horizontal nystagmus may also

induce PONV in patients with a positive history of motion

sickness.

Vinnik further asserted that there was no upper limit

on the amount of ketamine one could use. More ketamine

simply meant a longer emergence. This caveat turns out

to be true only if one is using a long half-life drug like

diazepam. More ketamine does prolong emergence. How-

ever, with propofol, the upper useful, aggregate dose of

ketamine is 200 mg.2 In Vinnik’s practice, patients were

discharged to the care of a nurse for twenty-four hours.

Aldrete scores in Vinnik’s patients that Friedberg observed

would have precluded discharge by most anesthesiologists.

When asked if he was concerned about the state of postop-

erative grogginess of his patients, Vinnik responded that

he wanted them sleepy for two to three days to prevent

them from undoing his surgery (Vinnik CA, Personal com-

munication, March 1992). Vinnik felt if the patients were

too awake after surgery, they would be less inclined to fol-

low their postoperative instructions.

In case #51 (8/24/92), before Friedberg understood

the difference between diazepam and propofol protection

from ketamine-induced hallucinations, a total of 650 mg

ketamine was administered over five hours. During the

case, the surgeon refused to give additional local analgesia

after the initial injection (see Chapter 1, Table 9). Fried-

berg was forced to administer progressively more ketamine

to compensate for inadequate local analgesia. The patient

emerged three hours postoperatively. She had severe per-

sistent nystagmus and ultimately experienced emesis. This

negative experience was the last time Friedberg attempted

to use his PK MAC technique for that surgeon. Fried-

berg was forced to reevaluate Vinnik’s claim that there

was no upper limit on the amount of ketamine one

could use, especially when using a short-acting hypnotic

propofol.

A forty-two-year-old, Caucasian female patient with a

positive history of previous PONV and motion sickness

was anesthetized for a rhinoplasty with the MIA™ tech-

nique on March 1, 2005. The initial 50 mg of ketamine

failed to produce a complete dissociative effect within

two to three minutes. A second 50 mg dose of ketamine

was administered and an additional two minutes elapsed

before the surgeon attempted to inject the local anesthetic.

The patient continued to display movement in response to

the needle. A third 50 mg dose of ketamine was adminis-

tered and an additional minute was allowed to elapse. After

a total of 150 mg ketamine, the patient was completely

immobile for the injection of her breasts. The BIS dur-

ing the entire sequence of securing the dissociative effect

remained below 75. Unfortunately, the surgery was com-

pleted an hour after the last dose of ketamine had been

administered. The patient emerged promptly but experi-

enced persistent horizontal nystagmus. She experienced

hours of PONV at the office, delaying her discharge to

home. The patient experienced PONV for approximately

six hours total postoperatively. At that time, the PONV

spontaneously resolved.

Consider the case duration when pursuing a complete dis-

sociative effect.

In retrospect, this patient probably would have been

better served with a less-than-complete dissociative effect.

The patient did not experience hallucinations, hyperten-

sion, or tachycardia from the ketamine. She had no com-

plaint of postoperative pain. The persistent horizontal nys-

tagmus that produced the PONV could probably have

been avoided by accepting a less-than-total dissociative

effect for a relatively brief case. Had the case been a four-

hour abdominoplasty or a four- to six-hour rhytidectomy,

there would likely have been sufficient time for the patient

to redistribute and metabolize the ketamine. Fortunately,

this patient suffered no negative effect on her surgical out-

come. On the first-postoperative-day interview, her sis-

ter admitted that they were both so motion sensitive that

they had to sit in the front of the bus and use scopo-

lamine (Transderm r©) patches wherever they traveled. The
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Table 4-1. Essential dissociative concepts

1. Neither the size of the brain nor the number of
NMDA receptors varies appreciably in adults.

2. The number of NMDA receptors does NOT vary
with body weight or skeletal muscle mass in
adults.

3. Ketamine’s dissociative effect is independent of
adult body weight.

4. Visualize the dissociative effect of ketamine as a
“midbrain spinal” (i.e., no afferent signals
reach the cortex).

5. Hypnosis first, then dissociation.

patient accepted the author’s explanation of her postoper-

ative experience and his apology.

This patient is only the third patient in the author’s

fifteen-year experience that required more than 100 mg

of ketamine to achieve a complete dissociative effect.

Curiously, both of the other two cases were also rhino-

plasties. The author’s series includes more than 3,000 PK

MAC cases (including 1,500 MIA™ technique). Learning

is an ongoing process. Our activities are rightly described

as the “practice” of medicine, not the “perfection.” Patients

can continue to teach us, if we listen. Patients will accept

less-than-perfect outcomes if some humility is exhibited

(see Table 4-1).

Building on Vinnik’s work with ketamine, Friedberg

substituted propofol for diazepam. Friedberg described

the use of a ketamine bolus after a stable level of hypnosis

from propofol had been achieved with a gradual propo-

fol induction.3 Friedberg’s PK technique is a MAC or the

MIA™ technique when patients are premedicated with po

clonidine, the propofol is titrated with a quantitative infu-

sion pump, and the BIS monitors the effect of the propofol

(see Appendix in Chapter 1).

THE DISSOCIATIVE EFFECT

The primary site of CNS action of ketamine appears to

be the thalamoneocortical projection system.4 Ketamine

selectively depresses neuronal function in parts of the

cortex (especially association areas) and thalamus while

simultaneously stimulating parts of the limbic system,

including the hippocampus. This process creates what is

termed functional disorganization5 of nonspecific path-

ways in the midbrain and thalamic areas.6,7 How does the

preceding description translate into clinical terms for the

anesthesiologist seeking to utilize ketamine?

Visualize the dissociative effect of ketamine as a “mid-

brain spinal.” The ketamine “midbrain spinal” sets the

stage for preemptive analgesia (vide infra). The cortex can-

not respond to (noxious) signals it does not receive! No

“wind-up” phenomenon is likely without afferent stimu-

lation.

After obtaining identical dissociative effects with a

50 mg dose of ketamine in 90-pound women and muscu-

lar 250-pound men, Friedberg concluded that the number

of NMDA receptors does NOT vary with body weight or

skeletal muscle mass in adults. Investigators attempting

to reliably reproduce preemptive analgesia with ketamine

doses based on body weight that fall short of saturating the

number of NMDA receptors (i.e., the dissociative effect)

are doomed to, at best, variably positive8−13 and, at worst,

negative results.14−19

A recent negative outcome paper by Vallejo et al.19 was

received for publication in January 2002. Although Fried-

berg’s 1993 paper was cited as a reference in Vallejo et al.,19

none of his more recent papers were.2,20 Vallejo et al.19

were unable to demonstrate a difference in PONV rates.

Their negative outcome was not surprising. Both groups

received emetogenic isoflurane 0.5–1.5%. Vital signs and

visual analog scale scores were utilized as indices of anes-

thetic depth, not a level-of-consciousness monitor, like the

BIS. Vallejo et al.19 administered ketamine 1–1.5 mg · kg−1

or doses between 70–120 mg without subsequent local

analgesia. Friedberg advocates doses of 50 mg ketamine

(independent of body weight) followed by local anesthe-

sia. Vallejo et al.19 had no specific endpoint of hypno-

sis before giving a greater-than-50-mg dose. To no sur-

prise, they reported an elevated heart rate and increased

incidence of dreaming in the ketamine group. Friedberg’s

endpoint of propofol for ketamine administration is pre-

cise and reproducible, that is, BIS 70–75. The outcome of

Friedberg’s approach is the lack of historically described

ketamine side effects. Table 4-2 contrasts the number of

medications administered by Vallejo et al.19 with Fried-

berg’s MIA™ technique. By failing to follow the “hypno-

sis first, then dissociation” rule, followed by adequate local

anesthesia, Vallejo et al.19 violated the entire algorithm for

the successes published by Friedberg.2,3,20
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Table 4-2. Drugs in Vallejo et al.19 compared with
MIA™ technique2

Vallejo et al.19

Friedberg MIA R©

technique2

1. Midazolam (1–2 mg) IV 1. Clonidine (0.2 mg) PO
2. Glycopyrrolate (0.2 mg) 2. Glycoprryolate (0.2 mg)
3. Propofol (2 mg · kg−1)

monitored by vital
signs & visual analog
scores

3. Propofol (150 ug · kg−1

q 20 seconds –
minibolus) monitored
by BIS titrated to <75

4. Ketamine (0.5 mg ·
kg−1)

4. Ketamine 50 mg IV
push

5. d-Tubocuarare 5. Lidocaine with
epinephrine (injected
to adequate analgesia)

6. SCH
7. Ketorolac
8. Isoflurane
9. Oxygen

10. Nitrous oxide
11. Rocuronium
12. Neostigmine

Pavlin et al.14 used a multimodal approach to diminish

postoperative pain. Like Friedberg, they used rofecoxib as

a preemptive anti-inflammatory drug. Rofecoxib was with-

drawn from the market by the F. D. A. in 2004. The dose of

ketamine Pavlin et al.14 administered was 0.2 mg · kg−1.

Ketamine was given prior to the skin incision but after

the afferent stimulus of the local analgesic! This feature of

their study design demonstrates their probable belief that

a sevoflurane/fentanyl anesthetic would block incoming

stimuli to the cortex from the local injection. GA does not

reliably block the entry of all noxious stimuli to the cortex.

Injection of local anesthesia under GA alone will not reli-

ably produce preemptive analgesia.

At 0.2 mg · kg−1, the average dose of ketamine in the

Pavlin et al.’s14 82.5 kg patients was 16.5 mg. This dose of

ketamine is highly unlikely to saturate the NMDA recep-

tors in the adult brain. At best, only 80% of patients will

achieve a dissociative effect at 25 mg; 98% of patients obtain

a dissociative effect with a 50 mg dose of ketamine. Because

Pavlin et al.14 were titrating their anesthetic to BIS 44 (com-

pared with Friedberg’s reports of 70–75), they could have

safely given a 50 mg dissociative dose of ketamine without

producing hallucinations, tachycardia, or hypertension.

Assuming they had given the ketamine prior to the injec-

tion of the local, paralyzing their patients would have made

it impossible for Pavlin et al.14 to determine whether their

patients were immobile for the injection. Using dissocia-

tion for the injection of the local anesthetic would have

obviated the need for opioids, sevoflurane, endotracheal

intubation, and neuromuscular blockade.

A 0.6% PONV rate has been reported in Friedberg’s

high-risk practice,2 compared with Pavlin et al.14 reporting

a 33% PONV rate. “High risk” has been defined as non-

smoking, female patients with a previous PONV/motion-

sickness history having elective cosmetic surgical proce-

dures greater than two hours in duration. Patients perceive

PONV on emergence as caused by the anesthetic. In

contrast, they do not blame the anesthesiologist for

PONV after taking postoperative pain medication! Opi-

oid avoidance defines a nonopioid, preemptive analge-

sia (NOPA) that is essential to the elimination of PONV

with the MIA™ technique. Opioid avoidance facilitates

room air, spontaneous ventilation (RASV) in the major-

ity of healthy patients. Elimination of routine adminis-

tration of oxygen, a drug that supports combustion or

fire, is an obvious safety advantage for laser resurfacing

cases.20

PREEMPTIVE ANALGESIA

Adequate local analgesia is mandatory to facilitate the

NOPA of the MIA™ technique. Without a level-of-con-

scious monitor, like BIS, it is impossible to differentiate

between patient movement from inadequate local analge-

sia and patient movement from inadequate propofol.

Patients receiving Friedberg’s MIA™ technique (i.e., BIS

60–75) experienced the lesser trespass than general anes-

thesia (i.e., BIS 45–60 with systemic analgesia). Propofol

was titrated to BIS 60–75 prior to the dissociative effect

from the 50 mg ketamine dose. Over 1,500 MIA™ tech-

nique patients have experienced no recall of their surgical

experience without concomitant benzodiazepine admin-

istration (see Table 4-3).

Without the ability to differentiate brain-based (imply-

ing inadequate propofol) versus spinal-cord–based move-

ment, the anesthesiologist may be hard-pressed to con-

vince the surgeon to inject more local analgesia. Too often,

patient movement engenders comments from the surgeon

that the patient is “too light.” The anesthesiologist’s invari-

able response is “needs more local.” Without the ability

to measure either component, there can be no resolution

of this familiar argument. The “too light” versus “needs
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Table 4-3. Essential preemptive analgesia
concepts

1. Reproducible preemptive analgesia occurs
administering the dissociative concepts.

2. GA does not reliably block the entry of all
noxious stimuli to the cortex.

3. Injection of local anesthesia under GA alone will
not reliably produce preemptive analgesia.

4. Adequate local analgesia is mandatory to
facilitate the nonopioid, preemptive analgesia
(NOPA) of the MIA™ technique.

5. Without a level-of-consciousness monitor, like
BIS, it is impossible to differentiate between
patient movement from inadequate local
analgesia and patient movement from
inadequate propofol.

6. Insisting on adequate local analgesia during the
case minimizes most of postoperative pain-
management issues.

7. When BIS is 60–75 with a “zero” EMG and
patient movement, the surgeon must be
educated to inject more local!

8. Pain signals can be transmitted to the patient’s
cortex, even in the presence of a
vasoconstricted field.

more local” argument becomes circular and unresolvable.

Everyone becomes frustrated and the patient suffers

needlessly. Demonstrating a BIS 60–75 (with an iso-

electric EMG) to the surgeon who may complain about

patient movement should provide ample information to

defuse the “too light” complaint. The surgeon is correct

that the patient is “too light” but incorrect about the

etiology. The correct solution 99% of the time is more

local analgesia!

The surgical field can be blanched from the epinephrine

effect, yet the patient may still experience pain.

This can be very confusing to the surgeon, who observes

the epinephrine effect and believes there must be concomi-

tant lidocaine effect. Only after three total injections (the

initial and two subsequent ones) of local to an area, con-

tinued patient movement is managed with an additional

25–50 mg ketamine.

Assuring on adequate local analgesia during the case min-

imizes most postoperative pain-management issues.

BIS can serve as a “case management” tool. It is criti-

cally important for the anesthesiologist trying to provide

a value-based service to the cosmetic surgeon to appreci-

ate that EVERY cosmetic procedure, including abdomino-

plasty, can be performed successfully solely under local

anesthesia! This is true only if the patient is so motivated

and the surgeon is very skilled with local anesthesia. Local

analgesia with an awake, alert patient is not the preferred

technique for most surgeons and patients. Despite his ser-

vice being requested, the anesthesiologist should maintain

some perspective and humility when approaching the cos-

metic surgical patient.

Commonly, anesthesia services provided in residency-

training situations tend to be GA with neuromuscular

blockade or major neuraxial anesthesia. The young sur-

gical trainee may be deprived of the feedback to know

how well his local analgesia is, or is not, working in these

circumstances. Further, the surgical trainee, as well as

his anesthesia counterpart, may also be denied the abil-

ity to see how few postoperative pain-management issues

remain when adequate intraoperative local analgesia is

employed under dissociative anesthesia. (See Chapters 9

and 10 for specifics in providing adequate local analgesia

for cosmetic surgery.) More importantly, if every proce-

dure can be performed solely under local, the anesthesiol-

ogist must be able to justify every medication administered

to the cosmetic surgical patient.

Patient movement occurring at BIS 60–75 with EMG

at “zero” (more accurately, 30 on the EMG scale [right

side] but reads zero on the BIS scale [left side]) is most

likely being generated from the spinal cord level. When

trending the EMG as a secondary trace, it is visually easier to

recognize a vertical spike compared to the horizontal factory

default setting. To trend EMG as a secondary trace, go to

the advanced screen setup page. Once there, set the “save

setting” button after selecting EMG as a secondary trace.

Patient movement with BIS 60–75 and a “zero” EMG

defines an adequate level of propofol hypnosis for the

MIA™ technique. When patient movement occurs while

the BIS is 60–75 and the EMG remains “zero,” more local

analgesia is the most effective means to preserve the out-

come advantages of the MIA™ technique. Spinal-cord–

generated movement is devoid of the implication of aware-

ness and recall. While spinal-cord–generated movement

may be annoying to the surgeon, it generally does not dis-

rupt the surgical field. Passive restraints of the patient’s arms

and legs are recommended with the MIA™ technique. When

restraining the arm, pronate it so the wrist is facing the arm

board.
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Spinal-cord–generated movement is merely annoying.

The same degree of movement could be extremely dele-

terious for a patient having cerebral aneurysm clipping.

Attempts to suppress patient movement with more propo-

fol may be successful but are not productive. Propofol does

not block transmission of noxious stimuli to the cortex.

Propofol suppression of patient movement will only add

to the problems of postoperative pain management. More

propofol is only a Band-Aid r© when the patient needs a

“suture.” Attempts to suppress patient movement with

more ketamine will often result in exceeding an aggre-

gate dose of 200 mg. Whether ketamine is mixed with

the propofol or administered separately, once the 200 mg

aggregate dose is exceeded, patients do not emerge quickly

or without side effects like horizontal nystagmus. N. B. This

caveat does not apply to cases less than sixty to ninety minutes

without superior outcomes. The anesthesiologist will not

be successful in convincing the surgeon or his nurses that

the MIA™ technique is a technique to be preferred over

opioid-based IV sedation, regional anesthesia, or GA.

The skin is the largest organ in the body. The skin

has the largest number of nerve endings. Failure to block

negative afferent signals from the skin is a common fea-

ture of the negative studies showing failure to obtain pre-

emptive effect with ketamine. GA primarily depresses the

CNS’s ability to respond to afferent traffic. Opioid-based

mu receptor blockade also fails to prevent the entry of

noxious, painful stimuli from reaching the cortex. Opioid-

medicated, awake patients still acknowledge that they have

pain. They state it just doesn’t “bother them.” Opioids

modify only the affective response but not the perception

of pain. General anesthesia does not reliably block all afferent

stimuli from reaching the brain. The brain responds to these

noxious stimuli by secreting several different polypeptides

that are responsible for the “wind-up” phenomenon.21

After patients emerge from GA, it is apparent that neg-

ative signals have reached the cortex. Postoperative pain

management continues to be an issue for many patients.22

Observing patients emerge essentially pain free is one of

the hallmarks of the MIA™ technique.

Failure to dissociate prior to stimulation (injection

and/or incision) is why a scholarly review of eighty ran-

domized clinical trials, including eight with systemic

NMDA receptor antagonists, by Moiniche et al.23 con-

cluded a negative potential benefit of preemptive analgesia

on postoperative pain. The power of this negative review

Table 4-4. Dissociation and preemptive analgesia

1. Variable preemptive analgesic effect with less
than a dissociative effect.

2. Time to dissociative effect typically 2–3 min.
s/p ketamine injection.

3. Prevent hallucinations from ketamine by having
a stable level of propofol in the brain (BIS 70–75)
BEFORE giving the ketamine.

4. Create stable level of propofol with incremental,
not bolus, induction.

5. No ketamine in the last twenty minutes of a case.
6. 200 mg,a in divided doses, is the upper limit of

ketamine when using a short-acting agent like
propofol.

aEspecially in motion sickness sensitive patients, con-
sider accepting a less-than-perfect dissociative effect by
restricting ketamine dose to 50 mg for cases less than
ninety minutes.

in Anesthesiology was amplified by an insouciant, accom-

panying editorial. “It is not clear to me that the failure of

preemptive analgesia is a great loss in the pragmatic clinical

setting.”24 Other studies in the peer-reviewed anesthesia

literature beyond the academic purview of Anesthesiology

have confirmed what many clinicians have known for some

time.25−28

Table 4-4 summarizes the salient points of dissociation

and preemptive analgesia with the MIA™ technique. Table

4-5 is included to help avoid known, possible errors per-

forming the MIA™ technique. The worst possible error

is to administer ketamine before the propofol.

A stable, hypnotic level of propofol must precede the

ketamine if hallucinations are to be avoided. While teach-

ing a resident, Friedberg noted that the resident had

administered the ketamine when the BIS was 87. Fried-

berg moved to rapidly administer propofol to lower the

BIS level. Subhypnotic doses of propofol (i.e., BIS >75) fail

to block ketamine hallucinations. Predictably, the patient

emerged hallucinating. The hallucinations were promptly

eliminated with 2 mg IV midazolam prior to PACU trans-

port. A calmed patient was then delivered to the PACU.

The PACU nurses were spared the emotional trauma of

dealing with a hallucinating patient.

The anesthesiologist wishing to perform the MIA™ tech-

nique, especially in an institutionally based environment,

must avoid traumatizing his supporting PACU staff.
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Table 4-5. Errors to Avoid with the MIA™
Technique

1. Ketamine before the propofol: NO
2. Ketamine before LLR/LVR or BIS >75 (i.e., PK

MAC without BIS): NO
3. Ketamine at BIS >75: NO
4. Bolus propofol induction: NO
5. Inadequate local analgesia: NO, use the power

of BIS/EMG
6. Opioids instead of more local analgesia: NO
7. Ketamine instead of more local analgesia: NO
8. Give >200 mg total ketamine or in last 20 min:

NO
9. Tracheostomize patient instead of IV lidocaine:

NO
10. SCH instead of IV lidocaine: NO
11. Persist trying to obtain complete dissociative

effect by administering more than a single 50-mg
dose of ketamine for brief cases (i.e., 60–90
min.), especially in motion sensitive patients: NO

Do not permit hallucinations to occur or promptly treat

them if they do. Hallucinating patients will only confirm

the well-earned, anti-ketamine bias among the nursing

staff. Do NOT administer ketamine until the BIS is <75 in

the context of a gradual propofol induction.

If one is performing PK MAC without a BIS monitor, do

not administer ketamine until both the loss of lid reflex [LLR]

and loss of verbal response [LVR].

Another error is to hasten the induction with a 1 mg ·
kg−1 bolus of propofol. The brain level of propofol will

peak and then rapidly decline about the same time the

ketamine level is peaking. Ketamine concentration peak-

ing in the brain while propofol concentration is declining

from a hypnotic level is functionally the same error as

giving the ketamine before the propofol. Both error types

set the stage for (avoidable) emergence hallucinations or

dysphorias.

As the patient’s advocate in the OR, the anesthesiologist

must insist on adequate local analgesia, either by provid-

ing it himself or helping the surgeon understand the need

for adequate local. During patient movement, the anes-

thesiologist should demonstrate the BIS level of 60–75 to

the surgeon, who will likely complain about the patient

being “too light.”

When BIS is 60–75 with a “zero” EMG and patient move-

ment, the surgeon must be educated to inject more local.

The BIS monitor is indifferent to the surgeon’s (and the

anesthesiologist’s) ego. Without the BIS, it may be very

difficult to persuade the surgeon to inject more local after

the initial injection. It is not uncommon for the surgeon

to comment (on the request for more local) that the field

is already blanched. The surgeon’s (not entirely unrea-

sonable) assumption is that, if the field is blanched from

the epinephrine, the patient must also be numb from the

lidocaine.

Pain signals can be transmitted to the patient’s cortex even

in the presence of a vasoconstricted field.

There is no more efficacious IV agent to remedy inad-

equate local analgesia than more local analgesia injected

into the surgical field. Only after two subsequent lido-

caine injections after the initial one (three total injections)

should one administer an additional 25–50 mg ketamine

to suppress patient movement.

One of Friedberg’s surgeons was not very gifted admin-

istering local analgesia. To compensate, this surgeon would

inject 1,000 mg lidocaine with epinephrine in each breast

(as 50 cc of 2%). The total lidocaine dose was 2,000 mg

with epinephrine! Most anesthesiologists would be very

uncomfortable, at the least, with a surgeon injecting this

amount of lidocaine. Working with the MIA™ technique,

this surgeon performed over 100 breast augmentation

surgeries without any stigmata of lidocaine toxicity. As

long as SpO2 >95% and not more than 2,000 mg total

lidocaine (typically as 400 cc 0.5%, 200 cc 1%, or 100 cc

2%) is used in the surgical field(s), none of the stigmata of

lidocaine toxicity has been observed in Friedberg’s expe-

rience, either intra- or postoperatively.

Insisting on adequate intraoperative local analgesia

for the patient is a critical step in creating preemptive

analgesia and dramatically reducing postoperative pain-

management issues!

CONCLUSION

Preemptive analgesia does exist but only under specific and

clearly defined, reproducible conditions. The dissociative

effect is regularly observed when the NMDA receptors are

saturated. The dissociative effect sets the stage for reliable

preemptive analgesia. There are a finite number of NMDA

receptors in the spinal cord and mid-brain. This number

does not appear to vary with body weight in adults. A

50 mg IV ketamine bolus will effectively saturate the fixed
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number of NMDA receptors in the adult brain of approx-

imately 98% of patients.

Very few exceptions will occur (vide supra). Completely

blocking incoming noxious signals to the cortex using the

dissociative effect (the so-called mid-brain spinal) is most

likely responsible for the observed preemptive analgesia.

“Hypnosis (propofol to BIS <75) first, then dissociation”

(50 mg ketamine) eliminates the historically reported

undesirable side effects of ketamine.29
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INTRODUCTION

Cosmetic dental procedures are increasing.1 Americans

have demonstrated their interest in cosmetic medical pro-

cedures through their interest in television features, doc-

umentaries, and “reality” programming. This program-

ming often features dental procedures ranging from recon-

structive maxillofacial surgery through complex dental

restorative procedures to simple cosmetic teeth bleaching.

Modern dental practice offers many treatment solutions

to almost any patient need or desire. Some of these proce-

dures require highly technical and precise care to produce

a desirable outcome. The dentist must obtain near-perfect

conditions in an otherwise hostile environment.

The primary operating area, a person’s mouth, is a small,

dark, wet hole with plenty of very delicate, moving parts

(see Fig. 5-1). An ill-timed twitch or swallow, a hiccup or

sigh, a startled wince and a big problem has been created.

Further, in all cases, the treatment objects—tooth, peri-

odontal tissue, dentoalveolar ridge—are tiny. For exam-

ple, a coronary artery being grafted during coronary artery

bypass surgery (CABG) is usually more than 5 millimeters

in diameter whereas the distance from the outside of a

front tooth to the pulp (nerve) is less than half that.

Modern dentistry is truly powerful. Many cosmetic and

restorative treatment options are available from dentists

in all parts of the country. Ceramic or polymer laminates

(veneers) and crowns can be attached to teeth or titanium

implants placed in the bone allowing a fixed, permanent

correction for lost, damaged, or irregularly placed teeth. If

one does not have enough bone for placement of implants,

arrays of bone-grafting procedures are available to replace

the lost bone so that dental implants can be placed. Skele-

tal deformities can be corrected with maxillofacial surgery.

Most of these processes can be tedious, and dental treat-

ment is often anxiety-provoking for many people.

FINDING AN ANESTHESIA PROVIDER

There is no American Dental Association (ADA) accred-

ited specialty for anesthesiology! Whereas medicine,

nursing, and even veterinary medicine have approved

47
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Figure 5-1. The crowded environment of dental work. Note the
securing of the endotracheal tube and head wrap.

training and certification programs in anesthesiology,

the ADA does not. The ADA is currently the only

Department of Education–approved accrediting body for

dentists. Although it does not accredit a specialty in anes-

thesiology, the ADA does have extensive guidelines for the

educational requirements expected of providers for all lev-

els of pain and anxiety control in dentistry. The ADA stip-

ulates two years of anesthesia training in Part 2 of the

Guidelines for the Teaching the Comprehensive Control of

Anxiety and Pain in Dentistry. Part 2 is entitled “Teach-

ing the Comprehensive Control of Anxiety and Pain at the

Advanced Education Level.”2

Although the ADA provides guidelines for dental anes-

thesia training, the ADA has refused to recognize those

who have successfully completed that training as special-

ists in anesthesia. Also, the ADA has not requested that

the Commission (CODA) accredit programs that state

they meet or surpass those standards. Despite these cir-

cumstances, there are trained dentists (and physicians and

nurses) who can provide reliable anesthesia care. Further,

there are credentials offered that identify dentists with a

proper anesthesia background.

The American Society of Anesthesiologists (ASA)

requires two or more years (at least twenty-four months)

of training solely in anesthesiology for membership.

The American Dental Board of Anesthesiology (ADBA)

reviews curricula in the dentist anesthesia residency pro-

grams. Further, the ADBA examines those completing two

years of anesthesia training with a rigorous day-long, vali-

dated oral and written test similar to the one administered

by the American Board of Anesthesiology.3 Success leads

to Diplomate status—Board Certification. These persons

are Dentist Anesthesiologists (DAs). This is currently the

most reliable credential for dentist anesthesia providers.

Board certification as an Oral and Maxillofacial Surgeon

(OMS) requires only a four-month rotation in anesthesia-

related areas. One hundred deep-sedation cases or general

anesthetics must be documented.4

Some dental graduate programs contain a sedation

module or rotation. These vary widely in intensity and

duration. Some of the ADA-recognized specialties and

many general practice residencies have sedation require-

ments varying from exposure to competence. A common

concern lies in whether a dentist (or nonanesthesiologist

physician) trained for a light level of sedation can res-

cue a patient who inadvertently goes into the next deeper

level. These programs vary from a single-day didactic

(lecture) to several-days didactic with clinical exposures.

The programs are continuing education (CE), not part of

a graduate or undergraduate curriculum. The ADA pro-

vides detailed guidelines for each level of instruction but

has no oversight mechanism.2 Further, examination of

participants is spotty or nonexistent. In-depth exposure

to anesthesia and anesthetized patients is very minimal in

undergraduate dental education and only slightly greater

in most postgraduate dental curricula.5

State regulations play an enormous role in the anesthe-

sia strategy for dental patients. Because of the very high risk

of patient harm and several high-profile media events fol-

lowing dental-office misadventures, states have sought to

regulate anesthesia safety for dental patients. The absence

of a professional standard-bearer (i.e., a specialty group

such as the American Society of Anesthesiologists [ASA]

provides for medicine) and a hodgepodge of legacy anes-

thesia techniques have made some state laws and regula-

tions highly specific. Providing modern, advanced forms

of anesthesia care for dental patients will have to begin with

an analysis of one’s respective state’s laws, regulations, and

customs.

Although an increasing number of anesthesiologists

and nurse anesthetists have offered their services to

dental patients in recent years, the total number of quali-

fied providers to this group of patients is very small. Dentist

anesthesiologists have proliferated in states where regula-

tions thoughtfully provide for this higher standard of care
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but are absent from large blocks of the country. Anesthe-

siologists and nurse anesthetists may be excluded from

conventional practice for dental patients by poorly crafted

regulations.6

One thing remains constant, regardless of the venue or

treatment: general anesthesia or deep sedation (which can

quickly change to general anesthesia) should be provided

by a specialist in anesthesia, that is, an anesthesiologist or

dentist anesthesiologist or nurse anesthetist.7

DENTISTRY IN THE HEALTHCARE UNIVERSE

What are “Legacy” anesthesia techniques and why do they

affect anesthesia practice for dental patients? The Institute

of Medicine (IOM) published its study of dental educa-

tion in 1995 with a 345-page bound volume. Some of its

conclusions are instructive in seeking perspective on the

differences between dental and medical practices.

On the surface, it would seem there should be little dif-

ference in the need and application of anesthesia services.

After all, it’s only a centimeter from a cosmetic labial pro-

cedure to a dental one. This is sometimes a pretty long

centimeter. Why would there be such widely different reg-

ulations and techniques? One important explanation can

be found in some of the IOM conclusions.

“The mission of education is undermined by curric-

ula and faculty that have become out of touch with the

needs of students and prospective practitioners, patients,

or communities. . . . Further, each mission is weakened by

dental schools’ isolation from the intellectual and organi-

zational life of the university, from the broader research

community, and from the larger health care system. . . .

Dentistry has been relatively slow to support outcomes

research, to investigate the rationale for practice varia-

tions, and to demand proof of cost-effectiveness for new

technologies.” 5 “Dental accreditation has been criticized

for being inflexible, overly prescriptive, insufficiently inde-

pendent of dental society leadership, and too focused on

process and structure. It is said, thus, to stifle innovation.

Further, the current system is criticized as being too little

concerned with outcomes.”5 Since the 1995 IOM report,

“There is simply no evidence that I know of showing that

dental education is following the prescient recommenda-

tions of the IOM,” former Dean Nash opined in AGD

Impact, May 2000.8 Given this background, it may be easier

to visualize why operator-anesthetist strategies, or strate-

gies relying on methohexital, could be still taught through

the 1990s. It may also be easier to understand how these

practice modes could find their way into a state’s legal

code.

UNIQUE REQUIREMENTS OF

DENTAL PROCEDURES

All dental treatment is in the airway. Aspiration risk is high.

Most dental procedures must be accompanied by copi-

ous irrigation to cool the rotary instruments (drills) used.

The result of all that drilling often causes chips, pieces,

and fragments of hard tissue to fly around. Dentists use a

lot of very small instruments that can get slippery when

wet. Persons with oral guarding, including hyperactive gag

reflex, prevent the simplest treatments without a profound

level of anesthesia. A small mandibular range of motion

or large tongue size may necessitate general anesthetic to

gain adequate access to the treatment area. Treatment in

close proximity to the airway requires opening the mouth

and may require manipulating the head. Either (or both)

maneuver(s) may produce a loss of airway patency. These

circumstances are not usually issues for other cosmetic

procedures, and each has a priority in anesthesia planning.

Sensory perception of the oral and pharyngeal areas is

extremely high. Protective reflexes produce very reactive

responses to intrusions in the oropharynx. For this reason,

it is usually necessary to have a deeper, more complex anes-

thesia plan than for treatments of seemingly similar acuity

on other parts of the body. For instance, a person may

permit traction of a skin pedicle after light sedation and

local anesthesia infiltrated into the area but react sharply

after similar traction of the tongue. Complex muscle and

nerve interrelations abound and the autonomic overlay

is very present in the head and neck. Many individuals

have to compete for a confined space around the patient’s

head. Current practice puts at least the dentist, a chair-

side assistant, the anesthesiologist, and everybody’s gear,

equipment, and instruments in a pretty small space. Some

pretreatment choreography is a prerequisite!

Looking at treatment acuity or plan alone can’t always

determine anesthetic strategy. For instance, a person with

hyperactive gag reflex (or Parkinson’s tremors) may intend

fully to cooperate, require minimal invasive treatment, but

require considerable anesthesia management to prevent a

tremor or wretch at an inconvenient time (e.g., while the
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dental drill is spinning at 400,000 RPM near the tongue).

Patients manifesting presenile dementia often seem docile

but react violently when an oral trespass is attempted.

Deeper anesthesia than expected is often needed to obtund

this reaction for even the simplest oral examination or

treatment.

Dental phobia, “White coat syndrome,” fear of nee-

dles, fear of pain or the unknown are pretty common in

healthcare. Dentistry has its own level of phobia. Dental

Phobia is in the DSM,9 a kind of pantheon of fear. Fear

of dental treatment is so universal that it is a common

usage metaphor. It is a common plot device for authors

and movies (e.g., the 1976 movie “Marathon Man,” with

Dustin Hoffman and Sir Laurence Olivier). The fear is

really, really deep for many people. From where does it

come? While the impact of any treatment in the mouth is

probably more likely to have negative responses, the answer

is most likely that it actually is unpleasant. A majority of the

population goes for dental care and discovers that some-

times it sounds bad, tastes worse, and sometimes hurts.

When it hurts, it hurts in a sharp, ugly, startling way that

leaves an indelible memory, often crossing generations.

Regrettably, only a very small percentage of dentists uti-

lize even the most rudimentary pain- and anxiety-control

techniques (other than local anesthetic injection). For this

reason, patients and their dentists have few options to

reduce the likelihood of a bad experience or prevent the

repeat of one that has already happened.

Studies show large numbers of the American population

do not seek regular dental care.10−11 These studies usually

show that if advanced forms of anesthesia where available,

they would seek treatment.13−15 The offer of competent

anesthesia care would likely increase interest in cosmetic

dental procedures.

AIRWAY MANAGEMENT

Endotracheal Anesthesia

Anesthesia management for dental procedures requires

the usual consideration of operator or surgeon work-

ing conditions and patient safety and comfort with the

additional concerns highlighted herein, and in addition

usually requires managing the airway in a dental office.

The concerns outlined would suggest to most anesthe-

siologists that an endotracheal tube is required—period.

Interestingly, most sedation and anesthesia provided for

cosmetic dental procedures do not employ an endotra-

cheal tube (vide infra). Endotracheal intubation is typi-

cally performed with general anesthesia (BIS 45–60 with

systemic analgesia), not MAC or “deep sedation.” An anes-

thesia machine and all the mandated monitoring are also

employed.

Hospitals and stand-alone surgicenters are always

equipped with anesthesia machines and ASA-specified

monitoring.7 Increasingly, busy offices have installed them

for their anesthesia provider. Further, mobile anesthesia

providers have found transportable anesthesia machines

and monitors allowing safe, fully compliant anesthetics to

be provided almost anywhere. As most who have worked

in military field hospitals or third world medical facili-

ties know, what’s critical isn’t the place but the profes-

sionals with the necessary equipment. Modern technique

including BIS monitoring, simple end-tidal CO2 measure-

ment, ultra-short acting agents, and computerized infu-

sion pumps make intubated general anesthesia a practical

option.

An obstacle to endotracheal intubation for dental pro-

cedures has been the requirement for a nasal approach.

Although armored tubes placed orally can be manipulated

inside the mouth to allow access for most dental proce-

dures, the constant manipulation increases both intraop-

erative and postoperative risk. Additionally, tube manip-

ulation increases mouth, throat, and larynx soreness,

leading to lower satisfaction levels for patients. Some den-

tal cosmetic procedures may be compromised by the pres-

ence of an oral tube. For instance, precise occlusal registra-

tion may not be possible and exact lip position cannot be

determined. Actually, occlusal registration is the relation-

ship of the teeth in various jaw positions such as protruding

or moved laterally. The exact position of tooth cusps and

ridges determines function and comfort. N. B. “Occlusal

registration” is the indexing of the relationship of the teeth.

It is sometimes called the “bite.” An accurate occlusal regis-

tration can have profound influence on the final cosmetic

outcome.

DAs and others who have extensive experience provid-

ing anesthesia for dental procedures use nearly exclusively

a nasal approach. Like most things, experience improves

outcomes. A common strategy is to dilate the nasal passage

with lidocaine gel or Surgilube™–lubricated straight nasal

airways over about five minutes. Three to six increasing

sizes are used in the side with the least resistance. Selecting
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the nasal passage is aided by obtaining a panoramic den-

tal x-ray. The final airway should be one size larger than

the planned ET tube. Heating the ET tube in hot water or

in the folds of a hot towel is very important in minimiz-

ing trauma. Studies of examined optimum time of heating

and the minimum temperature have been done.17 About

45◦–50◦ C is fairly reliable.

ET tube will resist boiling for a short time. However, the

patient will be burned if the tube is heated to temperatures

in excess of 60◦C. This combination of nasal passage selec-

tion, dilation, lubrication, and heated tube nearly elim-

inates the other nasal intubation issue—epistaxis (nose-

bleeds). Because the entire treatment is around the head

and the head is going to be moved during treatment, the

properly positioned tube must be secured (see Fig. 5-1).

Nasal tubes need to be secure for length (to prevent one-

lung ventilation), but they also need to be free from twist-

ing, torquing, rotating, or otherwise spindling or stapling.

Tube movement during the procedure can result in nose-

bleeds after extubation as well.

Patient eye protection is required for dental procedures

for all anesthetic levels. Goggles or safety glasses are fine for

awake or conscious sedation strategies, but tape, drapes,

and/or a specific protective device are needed for deeper

levels. There is just too much going on around the head not

to protect the patient’s eyes. An operator’s finger, a flying

tooth fragment, a dropped instrument (remember, these

things are tiny and slippery), or a drip of some dental mate-

rial could all easily end up in an unprotected eye. The risk

of microbe inoculation of the eye in the dental treatment

environment is very high. Ultra high-speed dental hand-

pieces (drills) with copious irrigation to protect the tooth

and bone from its heat create a large aerosol cloud filled

with everything that could be found in the mouth—virus,

bacteria, fungus—a real microbiology workshop. Eye pro-

tection has to be considered in securing the nasal tube.

After all, there is only so much room and this is also going

to be the operating area. Luckily, dental treatment teams

usually work at roughly the three and nine o’clock posi-

tions around the head, leaving the twelve o’clock position

for the anesthesiologist.

Who would have thought the simple endotracheal tube

(ETT) could be improved on? Disposable, safer materials,

pneumatic cuffs, and size and pressure options for the cuffs

all evolved. The RAE™ nasal and then oral curved tubes

are a nice convenience, especially for dental and other head

and neck procedures. Although there is a massive array of

rigid and flexible anesthesia standard connectors allowing

almost any conceivable positioning, RAE™ can usually

be used without additional connectors to allow improved

access to the treatment area. A recent modification in the

tip design of the ETT, the Parker,™ reduces trauma during

insertion.18 Tubes shielded from laser are available and

are necessary if laser is used in the mouth with an oral

intubation.

Muscle-relaxant use is not necessary for intubation.

While 50% of DAs routinely intubate, none use muscle

relaxants to achieve it.18 How is this done? Current litera-

ture contains numerous successful techniques using high

doses of opioids or ketamine. However, the use of topi-

cal local anesthesia for the airway has been the favorite

technique for DAs.19 Delivery of lidocaine spray by LTA,™

atomizer, or transcrichoid injection renders the cords non-

reactive to the tube passing. A topicalized airway low-

ers the overall drug requirement for the general anesthe-

sia. Cheaper, faster, better anesthesia and recovery are the

desired outcome goals. LTA™ delivery is the most popu-

lar route of administration. Delivery of topical lidocaine

to the airway requires about five minutes to achieve effect.

For those persons with reactive airway, good results have

been achieved with 2% lidocaine, 100 mg, .

Even if a muscle relaxant is necessary to the anesthesia

plan, recent drug introductions have reduced the concerns.

Several rapid-onset, short-acting nondepolarizing muscle

relaxants are available. Depending on the procedure dura-

tion, it may not be necessary to use a reversal agent if the

muscle relaxant was used only to facilitate intubation. The

presence of nondepolarizers in the anesthesia technique

requires the availability of a reversal agent and a periph-

eral nerve stimulator. Further, an unexpected incomplete

reversal could mean a transfer to a nearby intensive care

unit.

A common concern of operating dentists is access to the

posterior teeth when patients have decreased mandibular

range of motion (ROM). Normal adult opening at the

incisors is usually about 45–55 mm. However, a massetter

muscle spasm or intracapsular temporomandibular joint

dysfunctions such as an anteriorly trapped meniscus can

dramatically reduce this opening. Muscle relaxants can

also improve the ROM. A fully secure airway not only

allows a safe and precise anesthetic but also gives the oper-

ator the fullest possible treatment technique latitude: exact
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patient positioning for optimum access, protection from

treatment detritus, limitless irrigation, and no treatment

interference. A helpful additional benefit of the intubated

dental patient is that auxiliary staff need little additional

skills to assist for these procedures. Loss of airway due to

positioning or contamination is very difficult when com-

pared to other airway techniques.

A common criticism of intubation for dental proce-

dures is that it takes too long. A careful induction of the

type described herein takes about fifteen to twenty min-

utes from entering the operating room to ready for treat-

ment. Although this is probably twice the time needed

for a deep sedation, the time is quickly recovered with

interest during the treatment time in which interruptions

for throat packing, coughing, gagging, or hypoventilation

don’t occur. Additionally, time is saved due to complete

freedom in head position and mouth opening.

Nonintubated Anesthesia

Since most dental anesthesia does not involve endotracheal

intubation, how is it done? Although a laryngeal mask air-

way (LMA)™ —or one of the variations—may be used

in a carefully prepared patient while staying short of gen-

eral anesthesia (Fig. 5-4), the rostral tongue posturing and

large oral tube makes most dental treatment more diffi-

cult. In limited situations, the LMA™ can be useful. When

treatment considerations allow for it, the LMA™ can be

used as a “super” throat pack allowing high-volume irri-

gation or higher protection from bleeding with very small

aspiration risk. With the LMA™ properly placed, a small-

bore suction can be placed through the nose to the top of

the LMA™ , then a gauze throat pack placed. This strategy

also greatly reduces swallowed blood, thereby decreasing

the PONV risk.

Oral pharyngeal airways (and variants like COPA™ ) are

completely in the way during dental treatment. Nasopha-

ryngeal airways lend themselves nicely to MAC or general

anesthesia. Dilation with increasing sizes lubricated with

lidocaine gel works even if an endotracheal tube is not uti-

lized. Length is also critical when less than general anesthe-

sia is the goal. A too short nasal airway is useless, whereas

one that is too long can prevent a working environment if

a restless patient coughs or resists.

Topical anesthetics (or local anesthetics) can help

with patient tolerance, but they have short action dura-

tions. Additionally, the dental treatment requires an open

Figure 5-2. Dr. Synder with electronic stethoscope, with both
monitors and patient within his eye scan. BIS is 44.

mouth. Occasionally, a perfectly positioned nasopharyn-

geal airway becomes useless with the mouth open. A big

tongue can displace or compress the orifice of the airway. A

useful strategy in these cases is to try using a low-pressure

endotracheal tube. Position it as if it was a nasopharyngeal

airway, inflate the cuff, and cut off the excess. It is possible

even to use two nasal airways, connect them with a com-

mercially available adaptor to an anesthesia circuit, and

proceed semiclosed. Sometimes there is no exact nasal air-

way position possible. In those cases, a “go”/”no go” deci-

sion is necessary. Cancel, lighten to conscious sedation, or

deepen to general anesthesia.

Everything about (dental) anesthesia starts with airway.

Because the “prime directive” (protect the airway) and the

treatment area are in competition, extra and even extraor-

dinary planning is needed for dental cases (see Fig 5-2).

Millions of MAC and general anesthetics are provided for

dental patients every year. Most are done without a fully

protected airway! The public and the profession believe

these are safely done. Unfortunately, there are no unim-

peachable studies verifying this. Further, dentistry has no

institutional review of mortality and morbidity, so accu-

rate statistics do not exist. The absence of professional

introspection perpetuates empirical practices. Empirical

evidence is sometimes dead on. For instance, legend has it

that the first defibrillation of a human was done with the

energy levels “guessed” based on humans being between

mice and horses in size. The “guess,” 350 joules, is about

what studies verified over time. Good guess! Sometimes,

the empirical observation is off the mark. G. V. Black, the
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“Father of Modern Dentistry,” is reported to have taught

that tooth brushing with a hard toothbrush, back and

forth, after every instance of eating, leads to good dental

health. Black based this observation on those who prac-

ticed this ritual. The hard toothbrushers had less dental

disease than those who didn’t. He failed to notice those

who didn’t brush at all. . . ever! No control existed for

those that brushed occasionally, brushed up and down, or

brushed with implements other than a “brush.” The germ

theory came later. Food proved much less a problem than

the microbes. Hindsight can sometimes be amusing, as the

Black anecdote illustrates.

There are some published surveys available on

anesthesia-related mortality and morbidity for dental

patients.20 In addition to being uncontrolled studies, they

contain inconsistencies that the trained observer finds

curious. One such survey, the Perrott survey21 of oral sur-

geons published in 2003, has been criticized for method-

ology and integrity. Also worrisome are some of the data

reported. Of 24,737 general anesthesia (GA) or deep seda-

tions (DS), 11,138 (or 45%) were done without contin-

uous flow (9,208 with no at all).21 Also interesting is

that 95.5% of the GA/DS were provided by an operator-

anesthetist oral surgeon anesthesia “team.” The “team”

concept is described in the AAOMS guidelines22 as con-

sisting of three people for GA/DS. However, the Perrott

et al. study reports a mean size anesthesia team of 2.7.21

Another curious finding was that 7.9% of GA/DS were

“awake.” If 7.9% of these anesthetics clearly failed, why

was the dissatisfaction rate only 1.1%? Most interesting was

the Perrott et al.21 conclusion that a 1999 study reporting

a 1:1 million mortality rate and a later 2001 study report-

ing a 1.28:1 million mortality rate proved that mortality

provided by oral-maxillofacial surgeons (OMS) has been

decreasing.20

MONITORING

Although there are many monitoring guidelines for anes-

thesia, the very highest level should always be employed

for each level of anesthesia care for all patients—including

dental. There is no reason to provide less than the best.

(See Chapter 18.) Modern electronics have made it pos-

sible to monitor every parameter in practically any situa-

tion. Monitoring can be portable, accurate, noninvasive,

and inexpensive.

Monitors (and anesthesia equipment) are another area

where state regulations play a large role for dental cases.

All states currently have laws and/or regulations regard-

ing sedation and anesthesia for dental patients. As dis-

cussed herein, these regulations are often very specific.

They often have lists of drugs, instruments, and electronic

monitors that must be present for various levels of anesthe-

sia. Sometimes the anesthesia levels are defined; however,

the definitions may not be clear in the context of current

therapeutics (see Appendix 1-1). Some states require mon-

itors to be fixed at the treatment site. Portable monitors,

regardless of quality, do not qualify! Providing anesthesia

for dental patients has to start with individual state regu-

lations. Be prepared to be surprised at what one may find

there.

Most parameters are monitored exactly as they would be

for any type procedure: pulse oximeter sensor on finger or

ear, NIABP cuff on arm, cardioscope electrodes on chest,

BIS electrode on forehead, end-tidal CO2 in the circuit,

gas analyzer in circuit, and so forth. What if there isn’t a

closed system? Many dental cases are done with open or

semi-open systems. How can one monitor gases? A mon-

itor with a pump (“side streaming”) for its CO2 and gas

bench only needs access to the patient to function. When

the circuit is not completely closed, the data is subject to

atmospheric corruption, but the “relative” value is still

worthwhile. Further, a waveform is created and the alarms

can be used.

Creative connections abound, but the use of an 18 ga

catheter (sans needle) placed in the nose or nasal air-

way and attached to the luer end of the sample tubing

gives a reasonably good result. Once placed, a dental office

nitrous-oxide/oxygen hood can be used over it. The result

is comprehensive electronic monitoring without an ETT

(see Figs. 5-2 and 5-3).

Every monitoring discussion requires a mention of the

precordial stethoscope. A heavy metal bell placed on the

neck in the sternal notch and attached to tubing and an ear-

piece or an electronic microphone provides real-time heart

and breath sounds. Commercially available radio trans-

mitter and receiver devices provide high-quality audio

and freedom of movement.23 In addition to the informa-

tion, it provides redundancy because it is separate from

a vital-signs or anesthesia monitor. A highly experienced

person can detect airway nuance and make a coarse anes-

thesia depth determination. However, no special training
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Figure 5-3. Dr. Snyder maintaining a watchful eye on his patient.

is needed to obtain a benefit from the sounds. Coarsely

put: sounds are good—silence is bad.

Bispectral (BIS) monitoring24 is a recent development.

(See Chapter 3.) Monitoring the level of hypnosis is highly

valuable in anesthesia care. BIS is particularly useful for

office-based anesthesia. It makes it possible to achieve

amnesia reliably with less than general anesthetic tech-

nique. Careful skin preparation and placement of the

forehead electrode provides reliable values during any

anesthetic for all dental procedures.25,26 Most patient

monitoring results in safer, more precise anesthetics. Once

the learning curve is passed, BIS will do this. BIS pro-

vides information not available from any other monitor-

ing device. Thoughtful use will result in decreased drug

use and faster wakeups and discharges.27 Best of all, it will

allow certainty of amnesia during the procedure. In the

end, that is the one thing patients are absolutely, positively

expecting.

Figure 5-4. Dr. Snyder charting the anesthesia record.

Figure 5-5. Dr. Snyder scans his monitors and anesthesia
machine.

ANESTHESIA TECHNIQUE

Any modern technique will do nicely for dental patients.

The basic formula (recipe) for anesthesia is as follows:

1. hypnosis + analgesia + muscle relaxation

2. add modern drugs to balance the formula

3. monitor all necessary parameters

4. use local anesthesia liberally

5. supervise 1–4 with anesthesia professional

The majority of anesthesia for dental procedures is deep

intravenous sedation without airway protection or venti-

latory support. Benzodiazepines in conjunction with opi-

oids have been favored by oral surgeons.28 Dentist anes-

thesiologists favor propofol with fentanyl, remifentanil,

or ketamine. Benzodiazepines are sometimes used supple-

mentally. Remifentanil is more safely delivered by infusion

pump.

In those instances where general anesthesia is planned,

after securing the airway, standard inhalation agents

are used for maintenance. Desflurane offers very rapid
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emergence to eye opening, but time to discharge may not

be similarly shortened.29

ANESTHESIA AND PAIN CONTROL OPTIONS

Years of experience and studies too numerous to count

have concluded the same thing: pain is bad. Pain slows

recovery.30 Absence of pain is nearly always the highest

criterion (or lowest depending on one’s point of view)

for patient satisfaction. Every patient believes the fee is

too high regardless of what it is. However, a pain-free (or

much less pain than anticipated) experience usually yields

a satisfied patient. The converse is also true: a near-perfect

procedure can be highly underappreciated by a patient

having greater than anticipated pain. Patients seeking cos-

metic procedures seem particularly demanding of a pain-

free experience. Success in this practice requires mastery

of pain control.

A thoughtful anesthesia plan can considerably decrease

postoperative pain. Dentist researchers pioneered early

study of this area. The primary pharmacology tool for

studying oral analgesics is the “Cooper—Dionne third

molar extraction” model. Dionne31 demonstrated that the

use of pretreatment ibuprofen coupled with long-duration

local analgesia nearly eliminated postoperative pain med-

ication needs. Including local anesthetics during and at

the end of surgical procedures minimizes neuronal “wind

up”32 and is now accepted practice.

Studies have shown that preoperative acetaminophen,

intraoperative low-dose ketamine, and intraoperative low-

dose fentanyl have all reduced the need for postoperative

analgesia. The use of clonidine as an anesthesia drug is not

new among plastic surgeons,33,34 but it has been getting

more use by anesthesiologists recently.35 Alpha2 adrener-

gic agonists may open an entirely new pathway for anes-

thesiologists. For instance, infusion of dexmedotomidine

has been used as a sole agent for sedation.36

Clonidine has been added to local anesthetics to

improve results of regional and epidural blocks for chronic

pain or postoperative pain relief.37,38 Oral clonidine 0.4–

0.5 μg · kg−1 taken ninety minutes prior to induc-

tion reduces drug needs for sedation or general anes-

thesia35,39 and reduces postoperative pain medication

requirements.39 A recent study demonstrated low pain,

low nausea and vomiting, and high satisfaction with

general anesthetics using clonidine, low-dose ketamine,

and ketorolac for analgesia.40 Other studies35,40 with po

clonidine premedication consistently demonstrate a 20%

reduction in propofol requirements.

The movement away from opioids, both for intraoper-

ative analgesia and postoperative pain management, has

recently hit a snag. The safety of COX-2 inhibitors has

been called into question, and some drugs in this class have

been withdrawn from the market. Inspection of the mech-

anism leading to this action suggests that more periph-

erally acting analgesics such as NSAIDs will also come

under scrutiny. Managing postoperative pain with pre-

and intraoperative anesthesia strategies may become crit-

ical to patient comfort.

The use of opioid analgesics is alive and well in dental

practice. However, Moore’s recent survey of oral surgery

practice showed nearly 93% always or nearly always using

opioids as standard postoperative medication.28

Pain complaints from lengthy dental procedures origi-

nate more often from temporo-mandibular joint and mas-

ticatory muscles than from the treatment area. Inflam-

mation after prolonged near-maximum opening of the

normally closed mouth is definitely unpleasant. Mouth

and face pain is tenacious. There is no way to rest or support

a painful TMJ or massetter. Swallowing, speaking, eating,

drinking, even lifting, all result in jaw movement. Dex-

amethasone 8–10 mg IV immediately after induction, is

useful in reducing this inflammation and thereby the pain

associated with it. Other steroid preparations, adjusted

for dose equivalency, may also be useful, but dexametha-

sone has favorable pharmacokinetics, phamacodynamics,

and cost index. Dexamethasone, given early in the anes-

thesia, also reduces PONV.41,42 Two patient-satisfaction

issues addressed with one drug provides a win-win

situation.

POSTOPERATIVE NAUSEA

AND VOMITING (PONV)

If pain isn’t a patient’s highest (or lowest) satisfaction

criterion, PONV certainly is. Pain or PONV can make

everybody unhappy with the postoperative period. Mis-

ery and low satisfaction aren’t the only issue with PONV.

It can reduce the outcome of many cosmetic procedures,

including dental ones. Because the mouth is the primary

exit portal in vomiting, dental procedures are especially

vulnerable to the damages caused by vomiting. Implants,
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bone grafts, periodontal plastic surgery, jaw surgery, and

extractions will all be adversely affected by vomitus. Out-

come is reduced, pain increased, and the misery factor

multiplied—a lot of badness.

Another unique requirement of dental procedure anes-

thesia is that treatment in the mouth increases the like-

lihood of PONV. Treatment site bleeding or oozing is

swallowed, detritus from treatment including organic and

inorganic dust is swallowed (or possibly aspirated), treat-

ment often produces edema, prolonged oral opening and

manipulation can result in tongue and pharynx edema,

and dental treatment involves really bad (or worse) tasting

materials. These are all PONV provocateurs.

With all treatment occurring in close proximity to the

airway, periods of hypoventilation are likely unless a closed

airway system is employed. Periods of elevated PaCO2 can

lead to PONV. Most dental anesthetics do not employ ETT

or other closed-airway-system devices. For instance, oral

surgeons provide the majority of dental anesthetics and

rarely use ETT.20

Underhydration, intraoperative opioid use, oxygen

desaturation, prolonged high nitrous oxide concentra-

tion, early ambulation, hypoglycemia, and postopera-

tive opioids have all been implicated in PONV. All of

these factors can be common, if unintentional, occur-

rences in dental cases.43 In preventing pain and PONV

for cosmetic procedures, an ounce of prevention truly

is worth a pound (or with inflation these days, a ton)

of cure. A thoughtfully crafted anesthesia plan begins

prior to induction and extends for twenty-four hours.

For instance, techniques using minimal opioids, good

hydration, adequate alveolar ventilation, and thought-

ful recovery techniques will minimize the first nausea

episode. Reducing or eliminating opioids from the anes-

thesia technique looks like a good idea when considering

the PONV concern. Remifentanil is the only exception at

this time. However, its rapid elimination and favorable dis-

tribution characteristics provide negligible postoperative

analgesia.

All antiemetics have vastly superior success rates when

administered before PONV as opposed to their use as a

“rescue” therapy. This includes the newer 5-HT3 inhibitors

as well as older drugs. The ReliefBand r© electric stimulator

device works well when used in advance of an episode. Even

the lowly OTC drug, meclizine, is effective if given well in

advance of the potential triggering events.

VENUE SELECTION

Treatment outside a hospital has always been popular for

cosmetic procedures, and the office is the primary location

for dental care. The location where a procedure is done has

little to do with successful outcomes. Complex surgeries

are successfully done on battlefields, makeshift operating

rooms, and in many unusual locations. Good cosmetic and

dental results have been achieved for millions outside hos-

pitals. The critical ingredient is the training, experience,

and ethics of the professionals involved in the treatment.

Dental procedures require special and unique instru-

ments, materials, and procedures. Few hospitals or stand-

alone surgery centers are properly equipped. There are

many obstacles. Hospital operating rooms are typically

arranged for the surgeons and their assistants to be stand-

ing. Dental treatment is almost universally provided while

sitting.

Dental treatment requires a lot of little x-rays that can-

not be exposed accurately with hospital x-ray units. Even

a “dental friendly” operating center can stock only a very

limited number of dental supplies and materials.

There are many, many materials suitable for almost any

dental procedures. The technical nuances of using the

materials differ from product to product. Suboptimum

outcomes are more likely with dentists using unfamiliar

or inexactly selected materials.

There are some devices so unique they are unlikely to

be found outside a dental office, for example, a ceramic

glazing oven, impression mixing machines, and den-

tal lasers. The latest cosmetic materials and techniques

often require unique equipment and materials. Treatment

options shouldn’t be “square pegged” by a facility’s “round

hole.” Finally, dentists, like most professionals, are most

comfortable where they are most familiar. If they do not

regularly visit a treatment site outside their own offices,

they may not be as efficient.

CONSUMER DUE DILIGENCE

Most cosmetic procedures require a considerable finan-

cial commitment from the patient. Patients usually invest

considerable time and resources selecting a dentist to give

them the very best outcome possible. Comfort is usually

a part of the calculation. Finding a compatible anesthesia

provider to complement the procedure must be part of the

equation.
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Questions to ask of the anesthesia provider are the

following:

1. Is this true “conscious” sedation? (Which means I

will be lightly sedated, still respond to verbal com-

mands, and be able to breathe normally without

snoring.)

2. Is this a deep sedation technique? (I will not respond

to verbal commands and I may need some airway

support, e.g., chin lift, mechanical airways.)

3. Will I be given general anesthesia? (Will I be com-

pletely asleep? The intravenous medications may be

supplemented with an inhalation anesthetic, and a

type of artificial airway will probably be used, e.g.,

endotracheal tube [breathing tube], LMA.)

4. Who will monitor me during the procedure?

5. Will this person have any other responsibilities

beside the anesthetic? (The answer should be “no.”)

6. How much training and experience with this type

of anesthetic does he/she have?

7. What is the rate of successful completion of planned

treatment with this type of anesthetic?

8. What type of monitors will be used? (During con-

scious sedation, your blood pressure, oxygen satura-

tion, heart rate, and respirations should be continu-

ously monitored. Additional monitors are needed if

deep sedation or general anesthesia is planned. State

regulations may mandate monitoring for different

levels. Call or click one’s state health professions

agency.)

9. How many drugs will be used during the procedure?

(When two or three drugs are used together, it

increases the likelihood that your sedation may

become deep sedation rather than conscious

sedation.)

10. If there were a problem, where would I be trans-

ferred? How often do problems happen?

11. Who in the office is CPR and/or ACLS certified?

12. How can I reach the anesthesia provider after

hours?43
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INTRODUCTION

“Nothing can be said to be certain except death and taxes.”1

Had Benjamin Franklin lived two centuries later, he might

have cared to add a third—anesthesia with nausea. It is

almost an expectation by both patients with health pro-

fessionals alike that nausea and vomiting follow general

anesthesia: it is the “big little problem,” it “goes with the

territory.” Can anesthesiologists honestly conceive of a day

when the emesis basin in the PACU is relegated to the

museum? Perhaps not, but how far are anesthesiologists

moving toward that halcyon day, and exactly just how seri-

ous are anesthesiologists about preventing or even treat-

ing postoperative nausea and vomiting (PONV)? Just how

close are anesthesiologists to “zero tolerance” using what

is currently available? Just how often is the full panoply of

the available antiemetics prescribed, and just how often are

those that are prescribed administered in a timely fashion

and by an appropriate route? Just exactly how seriously are

anesthesiologists interested in eliminating PONV?

The risk of PONV is generally conceived as an attribute

of the patient with subsidiary risks attached to the context,

that is, the drugs and operation. However, drugs them-

selves have no executive power. Additionally, it is unusual

for a patient scheduled for elective surgery to enter the

theater suite with preoperative nausea and vomiting. The

uncomfortable reality surely must be that the major risk

factor for the presence or absence of PONV is the choice

of the anesthesiologist. For it is, indeed, he or she who

chooses which drugs and which techniques to employ and

which to avoid in the perioperative management of that

patient. Lastly, it is the anesthesiologist’s responsibility to

ensure that what has been prescribed for the postoperative

management is, in fact, given.

The commonest approach to the PONV problem

is to continue giving the standard emetogenic anes-

thetic and bolt on antiemetic drugs,2 either as pro-

phylaxis, as rescue medication, or as both. This may

lessen the immediate PONV burden but does not abol-

ish it. Reliably continuing this type of strategy into the

59
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postoperative period on the ward or at home is proble-

matic.

The other approach is to minimize or eliminate the use

of drugs that are known to contribute to PONV, to reduce

the baseline, as it were. For this strategy some changes

are relatively easy to make, for example, the avoidance of

nitrous oxide (N2O). Thus, in using an inhalational anes-

thetic technique, adjustments can be made to compensate

for the absence of the N2O without a major alteration in

the technique itself. Nowadays, especially with the avail-

ability of desflurane and sevoflurane, vapors with relatively

low blood gas solubility coefficients, the rate of emergence

from anesthesia need not necessarily be prolonged in the

absence of N2O. It is probably this ease of elimination

from the anesthetic technique that has focused attention

on nitrous oxide as the bete noir of PONV, but it is perhaps

less of a key player in PONV than has been supposed.2

Eliminating anesthetic vapors, by contrast, requires a

significant change in both technique and hardware. How-

ever, it is the use of opioids that is probably the major

contributor to PONV. It is the minimization of their use

in the whole perioperative period that is the real challenge.

The whole perioperative period is emphasized as there is

little to be achieved by avoiding emetogenic agents during

the anesthetic and then relying on postoperative opioids as

the main means of pain control.3

John Snow is widely regarded as the father of British

anesthesia, but in his own lifetime he was more noted for

his epidemiological aptitude. He traced the source of a

major outbreak of cholera in London in 1854 to a well.

Snow famously interrupted this epidemic by the simple

expedient of removing the handle from the water pump in

Broad Street, Golden Square, London. Were he alive today

how might he have combined his epidemiological and his

anesthetic interests in approaching the PONV problem?

Would some of the handles be removed from certain drug

cupboards in the anesthetic room? Perhaps.

In the United Kingdom, almost all general anesthet-

ics are given within a hospital setting. There is neither

an administrative nor a financial incentive to the indi-

vidual anesthesiologist to eliminate PONV. For a patient

operated on in a Day Surgery Unit who has “intractable”

PONV, an overnight bed can always be found. Manag-

ing the PONV subsequently becomes somebody else’s prob-

lem. It is therefore worthwhile to look to the office-based

practitioners for innovative ways around that “big little

problem.” Early discharge and fully managed PONV is a

prerequisite for the office-based practice and commercial

survival.

PROPOFOL KETAMINE (PK) ANESTHESIA

Friedberg has reported a twenty-four-hour incidence of

PONV of 0.6% in elective cosmetic surgical procedures,4 a

whole order below the 7% result quoted by Eberhart using

a total intravenous anesthetic technique along with three

prophylactic antiemetics.5 PK is the immediate heir to

the diazepam and ketamine technique devised by Vinnik,6

which retained the desirable properties of ketamine while

abolishing the undesirable dysphoria. Friedberg replaced

the diazepam with propofol, which has a far superior phar-

macokinetic profile, while still maintaining the taming of

ketamine. PK is perhaps more usefully paraphrased as “PK

LA,” which emphasizes the key part that the local anesthe-

sia plays in providing the analgesic component.

Ketamine is a dissociative agent with analgesic activ-

ity, but its predominant role in PK is to minimize patient

movement in response to the local anesthetic injections

rather than to the surgery itself. Ketamine certainly should

not be viewed as an opioid replacement. Sleep doses of

propofol reliably block the unpleasant hallucinogenic haz-

ard of ketamine.4

PK was originally conceived for use in office-based elec-

tive cosmetic surgery practice, in part to reduce the capi-

tal and running costs of providing anesthesia. The poten-

tial for PK to substantially improve patient outcomes also

makes it highly relevant for hospital-based practitioners.

The PK technique as described is strictly appropriate

only for noncavity surgery, with the intraoperative anal-

gesia being provided either by nerve conduction blockade

or field block (see Chapters 9 and 10). PK can, however,

also be used to considerable advantage in minor gyneco-

logical and urological surgery without the additional use

of local anesthesia. PK anesthesia has been well evaluated

for surgery in adults, but the experience in its use in pedi-

atric practice is more limited. PK does appear to compare

favorably with more standard anesthetic approaches in

this group. Over the last five years, Pollock has had the

opportunity to use PK anesthesia for a variety of surgi-

cal procedures, both adult and pediatric. The response by

patients, surgeons, PACU, and ward nurses has been very

positive.
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Pollock’s English surgeons are more accustomed to

operating on patients under general anesthesia rather than

under local infiltration anesthesia. So it is prudent for the

anesthesiologist to take the responsibility for the infiltra-

tion of local anesthetic or nerve block prior to the surgery

and to present the surgeon with a patient “as if under

GA.” Although it may seem obvious, it is imperative that

the anesthesiologist discuss with the surgeon beforehand

exactly where the initial incision and subsequent dissec-

tion is going to be to ensure the correct placement of local

anesthetic. If the local anesthetic doesn’t cover the whole

field of the surgery, no amount of rhetoric about improved

postoperative outcomes is going to enamor the surgeon to

a technique that does not emulate the conditions of a more

standard general anesthetic, namely, a relatively still oper-

ating field.

In the United Kingdom and most of Europe, Target Con-

trolled Infusion (TCI) pumps incorporating Diprifuser™

are available to administer propofol from prefilled 50-ml

syringes to adults. The Diprifuser™ subsystem and soft-

ware uses a readable tab on the syringe to identify the

propofol concentration as either 1% or 2%. The software

includes pharmacokinetic parameters based on a three-

compartment model. The variables, which can be keyed

in at the beginning of anesthesia, are the patient’s age

(16–100 yrs.), weight (30–150 kg), and the target blood

concentration to be achieved. The pumps offer a choice

of rate of induction between 30 seconds and 10 minutes.

In these pumps, the typical default settings are 40 years,

70 kg, and 4 ug · ml−1. Hence, for a more elderly or physi-

ologically brittle patient, a lower blood concentration and

a slower speed of induction might be chosen. Although

the Diprifusor™ takes care of the time-dependent aspects

of the infusion, the anesthesiologist needs to adjust the

desired target level of blood propofol in light of the indi-

vidual patient response to noxious or indeed nonnoxious

stimulation. It is analogous to adjusting the dial setting on

a plenum vaporizer for an inhalational anesthetic. Biolog-

ical variability certainly rules out a “one target concentra-

tion suits all” approach. The correct concentration for any

individual is empirical rather than predictable. Whereas

the default setting of 4 ug · ml−1 propofol manages the

majority of adult patients, some will require a 10 ug · ml−1

setting (or even higher) to prevent intraoperative move-

ment. Without a level-of-consciousness monitor, like the

BIS, it is impossible to differentiate spinal-cord–generated

patient movement from brain-generated patient move-

ment. Suppressing movement with additional propofol is

not as optimal a strategy as empirically injecting more

local to the operative field. After completion of the surgery,

patients may well then wake up very rapidly after discon-

tinuation of the infusion and be completely pain free. The

high concentration requirement may not be a result of

noxious stimulation within an area uncovered by the local

anesthetic block.

REVIEW OF BREAST SURGERY USING PK

FROM AUGUST 2000 TO AUGUST 2004

(POLLOCK’S SERIES)

Conduct of the Anesthetic

The majority of the breast procedures were for tumor

management both benign and malignant. Without the BIS

monitor to guide therapy, one may be hard-pressed to gain

the surgeon’s cooperation. One suppresses movement at

the expense of adding incoming noxious afferent stimula-

tion, which may add to postoperative pain management.

In the anesthetic room, a 22G cannula was placed ide-

ally in the nondominant antecubital fossa. Patients were

then given 40 mg bolus of propofol (or titrated up to 40

mg in the elderly or frail) and transferred to the oper-

ating theater. There, standard monitoring was attached,

oxygen via a Hudson mask at 1 L · min−1 administered,

and the patient turned into the lateral position if inter-

costal nerve blocks were planned (see Chapter 10). The

initial dose of propofol provides significant relief of anx-

iety and acts as an indicator of the likely sensitivity (or

resistance) to the drug. Propofol was then infused using

a Diprifusor™ infusion pump set to default values for

age, weight, and blood concentration and a 30-seconds

induction time. After loss of consciousness, ketamine

50 mg was administered. Local anesthetic was adminis-

tered either by infiltrating the proposed surgical area or

by intercostal blocks performed posteriorly at the angle

of the ribs from T6 to T1, with 5 ml injected at each

level after negative aspiration for air and blood. Although

additional patient positioning is required to perform the

intercostal blocks using a posterior approach,7 it allows

access to T1–3. Inasmuch as the depth of the rib is great-

est at the posterior angle (about 8 mm), the posterior

approach also minimizes the risk of pneumothorax in

comparison to the lateral approach.8 If the surgery was
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likely to extend to T3 or into the axilla, a supraclavicular

block was added. The standard local anesthetic used was

a 1:1 mixture of 1% lidocaine with 1:200,000 epinephrine

and 0.25% L-bupivacaine.9 For procedures where large

volumes of local anesthetic were necessary (e.g., latis-

simus dorsi flaps), the lidocaine was omitted and 0.25%

L-bupivicaine with 1:200,000 epinephrine was used on its

own.

If there was no contraindication, an NSAID was

included at some time during the procedure either as rofe-

coxib 50 mg oral preoperatively or ketorolac 10 mg intra-

operatively. With the withdrawal of rofecoxib from the

market, parecoxib 40 mg or etoricoxib 90 mg PO are Pol-

lock’s current choice of agents.

For patients who would be sat up at some stage during

the operation (e.g., breast-reduction patients or patients

undergoing latissimus dorsi flap [LDF] breast reconstruc-

tions), glycopyrrolate 0.2 mg was used at induction as an

antisialogogue to reduce the likelihood of coughing. Its

utility in patients who remained supine was less apparent,

and thus was not routinely given (see Tables 6-1 and

6-2). Details of the patients’ age, weight, propofol usage,

and duration of anesthetic are given in Table 6-3. All the

patients were ASA 1 or 2, apart from twelve who were

ASA 3.

Ketamine 50 mg bolus was adequate for 98% of the

patients, the remaining 2% requiring up to 100 mg to min-

imize movement while injecting the local anesthetic. Intra-

operative coughing was a problem in twenty-four patients

requiring bolus doses of lidocaine 30–50 mg and increas-

ing the propofol infusion rate to settle. In Pollock’s experi-

ence, coughing tended to occur early in the anesthetic and

did not appear to be more common in smokers compared

with nonsmokers. As previously mentioned, the adminis-

tration of glycopyrrolate did not have an obvious effect in

reducing the incidence of coughing. All patients were effec-

Table 6-1. Procedures using PK and local
anesthetic infiltration

1. Fibroadenomas 109
2. Major duct excision 123
3. Excision male gynecomastia 10
4. Scar revision 17
Total 259

Table 6-2. Procedures using PK and
intercostals blocks

1. Wide local excisions 332
2. Wide local excisions plus axillary gland

sampling
330

3. Mastectomy +/−Prosthesis or tissue
expander +/− axillary gland sample

267

4. Mastectomy with latissimus dorsi flap 9
5. Breast reductions (25 bilateral) 32
6. Axillary clearance/sampling 27
7. Breast prosthesis insertion/replacement 149
8. Breast augmentation 10
9. Miscellaneous 24

Total breast surgical procedures 1,439

tively managed by the lidocaine and a transient increase

in the propofol infusion rate. None required opioids or

paralyzing agents to control it.

At the beginning of the anesthesia, the Diprifuser™ is

set for a slow induction over thirty seconds. This typically

gives rise to a loss of consciousness after thirty to sixty

seconds. Nevertheless, apnea often occurred, but its dura-

tion was very brief (less than fifteen seconds), and blood

oxygen saturation was well maintained by the prior use of

supplemental oxygen through a Hudson mask. No patient

required ventilation on account of prolonged apnea. The

majority of airways could be maintained by careful posi-

tioning of the head. In a few patients (26 of 1,439, or

1.7%), a nasopharyngeal airway had to be inserted, par-

ticularly in those procedures where the patient was sat

upright.

Although patient movement is not uncommon with PK,

its incidence and severity decreased with experience in

using the technique. Rarely did patient movement interfere

with the conduct of the surgery. Five patients required

supplemental opioids (nalbuphine or tramadol along with

two antiemetics) during the operation. Only one patient,

an LDF procedure, required conversion to a more standard

general anesthetic with a laryngeal mask, opiate, paralysis,

and ventilation.

Patient Outcomes

Pneumothorax as detected by aspiration of air prior to

injecting the local anesthetic occurred in three patients

(0.36% of patients, 0.06% per space injected). None of
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Table 6-3. Surgical procedures

Age Wt Prop T

Procedure yrs kg mg min

1. Excision fibroademona
and similar

32 63 373 19
(16–60) (40–109) (174–970) (8–54)

2. Wide local excision c
axillary sample

58 69 601 40
(31–86) (41–117) (274–2612) (20–110)

3. Mastectomy +/− 59 70 775 76
axillary sample +/−
implant

(28–92) (45–130) (240–2653) (22–215)

4. Latissimus dorsi flap
+/− mastectomy

48 77 3656 335
(36–68) (61–107) (2400–5132) (180–403)

the patients became symptomatic and were treated expec-

tantly. In other series, the incidence of pneumothorax

was as low as 0.073%,10 but typically they are closer

to 2%.11−13

One eighty-year-old ASA 3 patient died on the third

postoperative day from a stroke. Preoperatively she was in

intermittent atrial fibrillation (AF) and heart failure. The

procedure was a mastectomy and axillary gland clearance.

There was one instance of awareness during the opera-

tion (a mammotome excision of gynecomastia) in a 100 kg

male, but without intraoperative discomfort. This proba-

bly resulted from the inappropriate reduction in the rate of

propofol infusion near the beginning of the anesthetic after

75 mg of ketamine had been administered. There were no

reports of unpleasant dreams or feelings on questioning

in the PACU. Indeed, most patients experienced decid-

edly pleasant dreams, although the content was typically

mundane. The recall of the dream was rapidly lost soon

after awakening. Thus, the timing of questions regarding

dreaming will be critical to the response. This may explain

the marked discrepancy between this and other reports of

an incidence of dreaming in only 1% of patients.4 Never-

theless, the important observation is that, given the bad

reputation of ketamine for emergence dysphoria, there

were no such cases in this series. Pollock has related his

patients’ dreams as being pleasant. It is probably more

accurate to state that the patients were in a rather euphoric

state14 and that they were dreaming; the two were not nec-

essarily linked.

Postoperative strong opioids were required in 21%

of the patients in the PACU. Using titrated morphine,

the median dose was 6 mg, the max-

imum 20 mg. All patients receiving

morphine were given ondansetron 4

mg and cyclizine (Marazine) 10 mg

at the same time. Only two patients

required additional morphine

during their stay on the ward. Oral

codeine or tramadol was available

on the ward along with paracetamol

(acetaminophen) and an NSAID.

Two-thirds of the patients were inpa-

tients and were reviewed the follow-

ing day (a minimum of fifteen hours

postoperatively). The incidence

of nausea (requiring treatment

with antiemetics) was 2.2% and of vomiting 0.27%. The

majority of these episodes appeared to be in associa-

tion with the use of oral codeine or tramadol post-

operatively. This rate is approaching Friedberg’s inci-

dence of 0.6%.4 The comparable incidence of PONV in

breast-surgery patients under general anesthesia (GA)

and single-level paravertebral block was 33%.15 With

paravertebral block and conscious sedation (CS), the

PONV rate was 20%.16,17 This rate may relate to

the use of opioids as part of the CS technique. The

twenty-four-hour PONV incidence after a GA using

sevoflurane, fentanyl, and prophylactic ondansetron was

17%.18

In the United Kingdom, there is no regulatory advan-

tage in defining a procedure as “deep sedation” as opposed

to “general anesthesia” (GA). The two significant distinc-

tions are between conscious sedation, which can be given

by a nonanesthesiologist, and general anesthesia, which

need be administered by a physician trained in anesthe-

sia. Deep sedation is regarded as a GA. Nonetheless, deep

sedation using PK appears to be an optimum mode of

management in breast surgery in (a) avoiding the fail-

ure rate of 9% using paravertebral block with CS,17 and

(b) the PONV morbidity associated with a more standard

GA, or a CS that includes the use of opioids. An additional

advantage is the absence of delay between completing the

blocks and commencement of surgery. Either the inclu-

sion of lidocaine in the block or the analgesic effect of

the ketamine allowed satisfactory operating conditions to

be achieved almost straight away after performance of the

local anesthetic block, avoiding the twenty-four-minute
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set up time for CS plus paravertebral block.19 The time

to complete a set unilateral intercostals blocks was typi-

cally between 90 and 120 seconds. In using PK and inter-

costal nerve block, there is a limited increase in setup time

compared to general anesthesia, but there is a substantial

improvement in the quality and duration of analgesia. The

outcome from this approach is a major reduction in the

use of perioperative opioids. This minimization of opioid

use combined with the avoidance of vapors and nitrous

oxide lurches the benchmark for PONV decidedly far to

the left.

Intercostal block is neither a widely utilized nor a widely

taught procedure in the United Kingdom. The literature

enthuses about its use in (a) open cholecystectomy where

it reduces opioid requirement (but does not abolish it),

(b) in rib fracture management—which rarely comes to

the attention of the practicing anesthesiologist, and (c) in

thoracic surgery, where its benefit is limited as the pos-

terior branch of the intercostal nerve is better picked up

by either an epidural or paravertebral block. In addition,

pneumothorax is perceived as a risk better avoided than

managed. In reality, the posterior approach to intercostal

blockade is surprisingly safe—even in moderately obese

patients. Intercostal blockade (a) has a prolonged dura-

tion of action, (b) is quick to perform, (c) can be used

with a reasonable regard to the infiltration of LA onto the

rib, acceptable to an unsedated patient, and (d) has high

degree of efficacy. The incidence of pneumothorax is about

1%. The vast majority of patients is asymptomatic and can

be managed expectantly.

REVIEW OF PK FOR MINOR

GYNECOLOGICAL PROCEDURES

Conduct of the Anesthetic

PK anesthesia as described4 requires local anesthetic infil-

tration or nerve block to provide the analgesic platform for

the procedure. Nonetheless, for short gynecological pro-

cedures with a minimal incisional stimulus, the same tech-

nique can be successfully employed without the necessity

of presurgical infiltration with local anesthetic. In proce-

dures such as suction termination of pregnancy (STOP),

acceptable operating conditions can be achieved, along

with a good recovery profile particularly in relation to

PONV by using PK. Even for laparoscopic clip steriliza-

tion, it is feasible to use PK if the intraperitoneal insuffla-

tion of carbon dioxide is not excessive and the surgeon is

well skilled.

Patients were given an NSAID if there was no con-

traindication either as an oral premed (rofecoxib 50 mg)

or at induction ( ketorolac 10 mg). For the patients who

did not receive an NSAID, tramadol 100 mg was given

at induction along with 10 mg cyclizine (Marazine) as an

antiemetic. Cervical misoprostal was applied two hours

preoperatively in patients for STOP. A sedative dose of

propofol (40 mg) was given in the anesthetic room, and

then the patient was transferred to the operating the-

ater. There standard monitoring was attached, and oxygen

1 L · min−1 administered through a Hudson mask with gas

sampling for the display of expired CO2. In these relatively

short cases, the propofol was titrated manually instead

of by Diprifusor.™ Further increments of propofol were

administered until loss of consciousness, then ketamine

30–50 mg was given. Further increments of propofol were

administered during the procedure to maintain loss of con-

sciousness and in response to excessive movement to the

surgical stimulus. It is important not to give large boli

of propofol in response to movement but to titrate it in

order to avoid apneic episodes. There is often some patient

movement (adduction of legs in response to cervical dilata-

tion), but this is rarely of such severity to interfere with

the conduct of the procedure.

The anesthetic management for the laparoscopies was

similar, but with the addition of 0.5% bupivicaine infil-

tration of the abdominal wall at the sites of instrumenta-

tion. These patients were positioned with a thirty-degree

head down tilt (see Table 6-2). All the procedures were

performed as day cases, and postoperative assessment was

limited to six hours after the procedure (see Table 6-4).

Patient Outcomes

Two patients (1.4%) vomited in the postoperative period,

one patient in the STOP group, and the other patient after

a laparoscopy and tubal clip who had received morphine

without antiemetic prophylaxis in the PACU. There were

no additional patients with significant nausea requiring

medication. No patient experienced dysphoria. This low

incidence of PONV in the absence of routine antiemetic

prophylaxis is encouraging in a group of procedures

that are regarded as being of high risk. As in the breast

procedures, the use of ketamine did not precipitate any

instances of unpleasant dreams or feelings.
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Table 6-4. Details of minor gynecological procedures under PK anesthesia

N Age Wt Prop K T

Procedure yrs kg mg mg min

1. STOP,a

ERPC 117 24 65 187 45 10
(14–43) (40–104) (100–375) (35–50) (5–15)

2. Lapb 22 31 65 302 59 15
(18–49) (54–95) (227–480) (50–75) (10–24)

3. Hscopyc 5 49 78 234 48 12
(44–52) (72–90) (150–250) (40–50) (10–15)

4. Miscd 3 37 86 233 50 13
(27–48) (73–94) (200–350) (50) (5–20)

aSTOP—suction termination of pregnancy
bLaparoscopy with and without tubal clips
cHscopy—hysteroscopy
dMisc.—insertion of coil, balloon endometrial ablation, excision Bartholin’s cyst

In principle, any operation that could be performed

using local anesthesia in a fully cooperative awake child

would be a candidate for PK plus local anesthetic in the

more typical, uncooperative child. The chief issues are (a)

does it work in children, (b) how well is the airway main-

tained, and (c) is it worth the additional effort?

Does it work in children? Yes, but not as smoothly as

in adults. In an adult, ketamine 50 mg (less than 1 mg ·
kg−1) is usually sufficient to prevent significant movement

in response to LA infiltration or other moderate noxious

stimulus. In children, even with a dose of ketamine of 2 mg

· kg−1, there can often be substantial movement. Increas-

ing the dose above 2 mg · kg−1 compromises the speed

of recovery. Reduce the stimulus of the local anesthetic

injection by (a) using of a fine gauge (30 ga) needle, (b)

buffering the LA with sodium bicarbonate, and (c) inject-

ing into distensible tissue planes slowly. Airway integrity?

Yes, again. As with adults, the key is to titrate the propofol

and to eschew large boli in order to minimize the occur-

rence of central apnea and of glossopharyngeal relaxation.

Active laryngeal reflexes as evinced by coughing are present

(although not guaranteed). In the few children who devel-

oped upper-airway obstruction, a chin lift was all that was

required to recover a patent airway. Is it worth the addi-

tional effort? There are obviously issues around the debate

between an intubated or laryngeal masked airway versus

the unintubated airway that only a large comparative study

can address. The avoidance of triggering agents for malig-

nant hyperpyrexia (MH) and the likely greatly reduced

PONV are certainly in favor of PK.

REVIEW OF PK IN OTOPLASTY IN CHILDREN

Conduct of the Anesthetic

All the children were admitted to the hospital ward and

most were discharged home the same evening. Those that

weren’t discharged were kept overnight for domestic or

transport reasons. Children were unpremedicated but had

topical Ametop gel applied over a vein on the dorsum of the

hand or in the antecubital fossa. Anesthesia was induced

with increments of propofol, and then either a pediatric

Hudson mask or nasal prongs were positioned and oxygen

1 L · min−1 administered. Ketamine 1 mg · kg−1 was given,

increasing to 2 mg · kg−1 if there was significant move-

ment while the local anesthetic was being infiltrated. The

surgeons routinely inject 0.5% lidocaine with epinephrine

into the auricle to separate the tissue planes and to improve

hemostasis. The injection is usually very stimulating and

would require a relatively high dose of ketamine to min-

imize movement. An additional ketamine bolus would

need to be given prior to injecting the second ear twenty

minutes or so later. Additional ketamine can be avoided if

bilateral auriculotemporal and posterior auricular blocks

are performed after induction. These nerve blocks allow
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Table 6-5. PK Anesthesia for pediatric procedures 3 unilateral
otoplasties

N Age Wt Prop K T

Procedure yrs kg mg mg min

1. Otoa 85 9.6 37 366 50 52
(2–15) (13–66) (100–690) (10–10) (22–100)

2. Otherb 170 8 34 214 37 23
(1–15) (8–103) (30–802) (10–100) (5–90)

aOto—Otoplasty
bSee text for details of “Other”

both sides to be injected in quick succession under a sin-

gle dose of ketamine. Inasmuch as these blocks are less

stimulating than the intra-auricular infiltration, the total

dose of ketamine can be substantially reduced. The nerve

blocks are performed with a 1:1 mixture of 1% lidocaine

with epinephrine and 0.25% L-bupivicaine, typically 2–

3 ml per side. The subsequent surgical infiltration of the

ears with 0.5% lidocaine and epinephrine evokes min-

imal movement. In addition, bupivicaine provides pro-

longed postoperative analgesia, minimizing the need for

postoperative, emetogenic opioids. The current Diprifu-

sor™ pumps are not suitable for use in children. Hypnosis

was maintained by incremental injections throughout the

surgery. There were eighty-five children, of whom three

had unilateral surgery.

Patient movement during local-anesthetic intra-

auricular infiltration was a problem in the earlier patients,

but this was largely resolved by the use of the nerve blocks,

and thus the ketamine requirements and wake-up time

became progressively less. Three children coughed during

the early stages of the anesthetic, requiring suction of the

oropharynx and cautious deepening with propofol. One

child briefly lost his upper airway, which was regained by

a chin lift under the surgical drapes. Neither supplemental

opioids nor conversion to a GA was required for any of

the cases.

Patient Outcomes

Awakening time was highly variable. Some children were

chatting while the bandages were being put on, but oth-

ers took up to fifteen minutes to emerge. The PACU

nursing staff tended to allow chil-

dren to awaken in their own time

without exogenous stimulation. A

common spontaneous complaint by

children on awakening was of dou-

ble vision and a feeling of dizzi-

ness. Horizontal nystagmus was fre-

quently observable, but there were

no incidences of vomiting in the

PACU. One child said he had had

an unpleasant dream. Follow up

the following day by phone to

the ward or to the home elicited

one patient with vomiting (1.2%).

No child required oral opioids postoperatively, and all

were managed on oral paracetamol (acetaminophen) and

ibuprofen. The type of follow up was not adequate to elicit

the presence or absence of dysphoric symptoms.

OTHER PK PEDIATRIC EXPERIENCE

PK anesthesia was used in a further 170 children between

one and fifteen years of age for a variety of superficial

procedures, including (a) toe straightening surgery, (b)

hypospadias repair, (c) excision of skin nevi, (d) scar revi-

sion, and (e) the removal of wires or screws after resolution

of bone fractures. These were mainly performed as day

procedures. There were no management problems during

the anesthetic. Again, no patients required oral opioids in

the postoperative period, and there were no episodes of

vomiting prior to discharge.

CONCLUSION

PK anesthesia is feasible in adult patients and children

over the age of one year having superficial surgery, with-

out producing problems relating to airway management or

respiratory depression. In all the cases where the upper air-

way was lost, a simple chin lift was all that was required to

restore ventilation. The reliance on long-acting local anes-

thetics to provide the analgesic platform for the surgery

to take place allows the elimination (or minimization) of

opioids in the perioperative period and thus avoids signif-

icant respiratory depression and unnecessary vomiting.

The elimination of triggering agents for MH was certainly

reassuring. Some wake-up times in the PACU were perhaps
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longer than with conventional GA techniques, particularly

with the very young, but this did not lead to delayed dis-

charge from the hospital.

PK anesthesia plus local anesthetic infiltration is a seri-

ous contender as the technique of choice for optimum

patient outcomes with the low risk of PONV—in part

from the minimization of opioid use while still main-

taining good quality postoperative analgesia. Even latis-

simus dorsi flap reconstruction of breast defects lasting

six hours or more were manageable on single-shot inter-

costal blockade and PK, with subsequent limited postop-

erative opioid requirement. There is minimal respiratory

depression in comparison to benzodiazepine with opiate

sedation.20 Success with the technique does require close

cooperation with the surgeon. PK anesthesia is best appre-

ciated by surgeons with whom one works regularly, rather

than on an occasional basis. To the unwary, the modest

patient movement that may occur may be misinterpreted

as an inadequate general anesthesia. With perseverance,

the nuances of PK can be mastered, critically altering the

“always sick after anesthesia” to the more measured “usu-

ally sick after anesthesia, but not today! Anesthesia can be

different.”
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7 Propofol Ketamine Beyond Cosmetic Surgery:
Implications for Military Medicine and
Mass-Casualty Anesthesia

Joel W. McMasters, M.D., MAJ, MC, U.S.A.

INTRODUCTION

THE CASE FOR TIVA

HISTORY OF ANESTHESIA IN AUSTERE ENVIRONMENTS

THE TRISERVICE ANESTHESIA RESEARCH GROUP INITIATIVE ON TIVA
(TARGIT)

TIVA IN OPERATION IRAQI FREEDOM (OIF)

THE FUTURE OF MASS-CASUALTY ANESTHESIA

SUMMARY

INTRODUCTION

The terrorist attacks of September 11, 2001, forced med-

ical personnel throughout the United States to reevalu-

ate their capabilities for dealing with mass-casualty situa-

tions. This included the specialty of anesthesiology, which

had to reexamine its readiness for delivering anesthesia

in a chaotic environment. Anesthesiologists know that

mass-casualty situations challenge health care profession-

als because of large numbers of patients, time constraints,

and limited resources. In settings such as this, there likely

would be more patients requiring surgery and anesthesia

than there are anesthesia machines and traditional anes-

thetizing locations. Thus, mass-casualty situations would

be better managed if physicians had anesthetic tools that

were more versatile and portable. The anesthesia commu-

nity familiar with total intravenous anesthesia (TIVA) gave

Army anesthesiologists ideas for improving mass-casualty

anesthesia. Avoiding the need of heavy and bulky anesthe-

sia machines, propofol-ketamine (PK) anesthesia1−3 and

other combinations of intravenous agents seemed ideal for

mass-casualty care.

Army anesthesiologists have begun exploring TIVA as a

way of delivering anesthesia on the battlefield of the future,

where large numbers of casualties could be the norm. In

this chapter we examine how PK anesthesia and TIVA are

ideally suited for mass-casualty anesthesia.

THE CASE FOR TIVA

Why is TIVA an ideal anesthetic for military anesthesia

and mass-casualty situations? TIVA is simple to deliver,

as one needs only a working intravenous line and the

appropriate drugs. TIVA is more scientific because physi-

cians and researchers have a better understanding regard-

ing the mechanisms of action of these agents. TIVA is

safer than inhalation anesthesia because there is no risk

of malignant hyperthermia. There is also less myocar-

dial depression with TIVA, again adding to safety. Finally,

TIVA is desirable in the military and mass-casualty setting

because of its small logistical footprint. Delivering general

intravenous anesthesia does not require bulky, heavy, and

expensive anesthesia machines that require maintenance

and significant oxygen stores. It is easy to see how the four

S’s of TIVA—Safe, Simple, Scientific, and Small logistical

footprint—are suited for mass-casualty anesthesia in the

21st century (see Table 7-1).

The types of injuries seen in terrorist attacks will range

from minor to severe. Literally every surgical specialty

68
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Table 7-1. Four “S’s” of TIVA

1. Safe
2. Simple
3. Scientific
4 Small logistical footprint

would be involved in treating patients with injuries sus-

tained in a terrorist attack. Regardless of the type of injury,

anesthesiologists need methods of anesthetizing many

patients in multiple locations, without needing medical

gas systems and electricity. Utilizing PK would eliminate

the requirement of an operating room and an anesthesia

machine, allowing physicians to manage many patients in

other areas, quickly and with excellent operating condi-

tions. This approach to delivering trauma anesthesia in

difficult settings is safe, simple, and a force multiplier.

HISTORY OF ANESTHESIA IN

AUSTERE ENVIRONMENTS

Though anesthesia has a long history of safety, the expe-

rience of Bonnano4 in Africa in the 1990s is probably the

best illustration of the simplicity and safety of total intra-

venous anesthesia. Working with untrained personnel,

Dr. Bonnano used ketamine, diazepam, glycopyrrolate,

and local anesthesia to safely anesthetize sixty-two patients

having sixty-four different surgical procedures. The types

of procedures ranged from gastroschisis repair to Cesarean

section to amputations. The ages of the patients were

from infants to geriatric patients. Time and time again,

anesthesia allowed these procedures to be performed on

patients without artificial airways. That is, no one was

intubated or had laryngeal mask airways (LMA) or anes-

thesia face masks for these surgeries. All of the patients

breathed spontaneously on room air or an air/oxygen

mixture. The untrained personnel were taught by

Dr. Bonnano to increase the drip rate of the ketamine

based on a patient’s heart rate or movement with surgi-

cal stimulation. With minimal monitoring and untrained

personnel, Dr. Bonnano oversaw these sixty-four cases.

There were no anesthetic mishaps. This TIVA technique

was safe, simple, scientific, and had a small logistical

footprint.

THE TRISERVICE ANESTHESIA RESEARCH GROUP

INITIATIVE ON TIVA (TARGIT)

The U.S. Army had already begun a massive transforma-

tion project prior to September 11, 2001. However, this

initiative was largely focused on combat units. The rapid

increase in operational tempo of U.S. military medical

units following 9/11 required military physicians to begin

their own transformation process.

The medical transformation project had to consider

the portability or logistical footprint of medical equip-

ment. The long-standing tools and techniques revolving

around inhalational anesthesia were recognized as being

less than ideal for mass-casualty situations. The weight

and cube of anesthesia machines, inhalational agents, and

other equipment requires excessive amounts of space on

military transport vehicles. Furthermore, electrical and

medical gas requirements of anesthesia machines could

be problematic in mass-casualty settings. Realizing that

TIVA had a smaller logistical footprint, it became a point

of emphasis for U.S. Army physicians.

Thus, Army anesthesiologists began a global initiative

focusing on TIVA. Following exhaustive reviews of the

medical literature and numerous conferences with inter-

nationally recognized experts in TIVA, the Army formu-

lated a strategy for implementing TIVA on the battle-

field. In March of 2004, the Triservice Anesthesia Research

Group Initiative on TIVA, or TARGIT Center (see Fig. 7-1),

opened at Brooke Army Medical Center in San Anto-

nio, Texas. The goal of this Army, Air Force, and Navy

Figure 7-1. TARGIT insignia.
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consortium is to improve battlefield anesthesia. In the

future, the lessons learned by military physicians at the

TARGIT Center will be passed on to our civilian colleagues.

Ultimately, patients will benefit from improvements in

trauma anesthesia care.

TIVA IN OPERATION IRAQI FREEDOM (OIF)

Though the U.S. military has used TIVA on occasion,

inhalational anesthesia has dominated anesthesia practice

for years. The TARGIT Center had to demonstrate the sim-

plicity and clinical superiority of TIVA in a combat setting.

Beginning in March of 2003, Army anesthesiologists

across Iraq delivered countless numbers of anesthetics to

a variety of patients. Although most anesthetics were con-

ducted using isoflurane, TIVA was utilized on occasion.

The overall TIVA results were impressive. Patients did well,

supplies were conserved, and ketamine was again viewed

as being the ideal anesthetic.

In an after-action report describing anesthesia in OIF

2003, Dr. Mark Meeks wrote: “Our unit found the use of

ketamine to be extremely beneficial when faced with large

numbers of casualties, and a limited amount of medical

supplies . . . patients did not require intubation, or any sup-

plemental oxygen. We saved our meager stocks of medical

supplies, such as endotracheal tubes, anesthesia circuits,

and cylinders of oxygen.”5 This testimony from the first

anesthesiologist to enter Iraq is the best example of the

suitability of TIVA for military and mass-casualty anes-

thesia. Fortunately, the use of TIVA in OIF continued.

Since August of 2004, TIVA has been extensively

utilized in Baghdad, Iraq as the anesthetic of choice

for craniotomies. This propofol-ketamine-remifentanil

(PKR) technique has been used hundreds of times, expertly

delivered by an anesthesiologist, and has been named

“Cadillac anesthesia.”

Describing his experience with TIVA for neuroanesthe-

sia, Grathwohl wrote: “My experience with PKR has been

nothing but positive. The setup is simple, meaning it is

easy to mix the drugs. Take a 100 cc 1% propofol bot-

tle and add 100 mg ketamine and 2 mg remifentanil. The

resulting concentrations are approximately 10 mg propo-

fol · cc−1, 1 mg ketamine · cc−1, & 20 ug remifentanil ·
cc−1.

“Induce with 50–100 ug fentanyl and 1–2 mg · kg−1

propofol. Titrate the ‘cocktail’ about 70–100 propofol

ug · kg−1 · min−1. Administer no more than a total of

100–150 mg ketamine for patients under the age of 50.

Patients over the age of 50 emerge better when limited

to a total of 100 mg ketamine. N.B. This means no more

than a total of 100–150 mg of ketamine-containing ‘cock-

tail.’ Administer no ketamine in the last twenty minutes of

the case. Do not turn off the ‘cocktail’ until the initiation of

the head dressing. Otherwise, the patients tend to buck on

the endotracheal tube when their heads are flexed. They

emerge very quickly, in about 5 minutes. Remember to

add the remaining of 50–100 ug fentanyl at the end of the

surgery. The hemodynamic stability is awesome. I can’t

remember the last time I had to use neosynephrine. PKR

increases the operational tempo of U.S. military medical

units.”6

In the six months before Grathwohl’s arrival, over 100

craniotomies were performed with isoflurane fentanyl

anesthesia administered by the same nurse anesthetist.

On June 2, 2005, Grathwohl7 summarized his first 100

craniotomies with PKR. The Glasgow Coma Score (GCS)

and other neurosurgical trauma severity scores were the

same between the two groups of patients. Compared to

the previous hundred craniotomies, half as many craniec-

tomies were required with PKR versus isoflurane fentanyl

anesthesia and half as many transfusions were required.

The isoflurane fentanyl group had twice the postoperative

mortality rate compared with the PKR group.

A neurosurgeon deployed to Iraq also has been

impressed with TIVA compared with inhalation anesthe-

sia. Poffenbarger9 wrote: “We have had great brain relax-

ation with TIVA. I’ve only had to shoehorn one patient.

The wakeups have been crisper than what I am used to

and there has been no retching seen with nausea and vom-

iting. The patients all used to sag hemodynamically with

gas anesthesia, but none of that with your technique.”

Certainly more will be written about TIVA in Opera-

tion Iraqi Freedom, but these early reports are powerful

evidence that TIVA can be very effective in trauma anes-

thesia settings.

The TARGIT Center is now actively involved in clin-

ical research with TIVA. The knowledge being gained

will improve the quality of anesthesia being delivered in

the combat setting. Since 2003, members of the TARGIT

Center at Brooke Army Medical Center have delivered

over 1,000 TIVA cases. Regimens using propofol-ketamine

(PK), propofol-ketamine-fentanyl (PKF), propofol-keta-

mine-sufentanil (PKS), and propofol-ketamine-remifen-

tanil (PKR) have been administered and have found niches
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in everyday clinical practice. PK and PKF are used for

many breast surgeries. PKS is often used for abdominal

hysterectomies, back cases, and some abdominal general

surgery. PKR is most often used for ENT cases with or

without spontaneous ventilation. In fact, these techniques

have come to be requested on a regular basis by patients

and surgeons.

Aside from clinical research, the TARGIT Center is

designing a syllabus and educational seminar to teach and

train physicians and nurses the science and art of delivering

TIVA. In the end, research, education, and implementa-

tion of TIVA should make military anesthesia world class.

THE FUTURE OF MASS-CASUALTY ANESTHESIA

The Triservice Anesthesia Research Group Initiative on

TIVA is a step in the right direction for improving mass-

casualty anesthesia. As physicians, we must be ready to

care for large numbers of casualties in any setting. The

mass-casualty environment simply might not be able to

support inhalation anesthesia. Therefore, TIVA has to be

taught and utilized so that our patients will receive the

best level of care. As Hutson10 described, “TIVA is a sim-

ple and flexible technique applicable to all surgical case

types. It has a small logistical footprint and can be easily

administered in any environment independent of electric-

ity and compressed gases. TIVA offers enhanced physio-

logic stability, fast emergence and reduced post-operative

care requirements translating directly into provider effi-

ciency and multitasking.” This is exactly the type of impact

that anesthesiology can make in preparing the American

health care system for possible mass-casualty situations.

SUMMARY

Anesthesiology is a medical specialty that must continually

reevaluate it methods. The motto of the American Soci-

ety of Anesthesiologists is “vigilance.” All anesthesiologists

should strive to be in a constant state of vigilance. Fur-

thermore, physician consultants in anesthesiology must

be forward thinkers. The care provided to patients has to

be first class.

Applied anatomy, pharmacology, physiology, and com-

mon sense can and will improve patient outcomes. PK

anesthesia and other combinations of intravenous agents

will be the anesthetics of the future. It is the military’s duty

to redefine mass-casualty anesthesia care and be ready for

any perioperative challenge.
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APPENDIX 7-1

ARMY ENLISTS DOCTOR’S WORK

TO TREAT WOUNDED SOLDIERS

ORANGE COUNTY REGISTER

JUN 25, 2004 6:50 PM EDT

Corona del Mar (AP)

Local anesthesiologist Barry Friedberg is doing his part for

our wounded troops in Iraq. And, until a few weeks ago,

he didn’t even know it. He didn’t know it until the Army

called him to personally brief doctors at the Brooke Army

Medical Center in San Antonio, Texas.

It seems the Army had read about the portability of Dr.

Friedberg’s anesthesia techniques and were adapting them

to their front line hospitals. His procedures eliminate the

use of narcotics and don’t require the use of oxygen tanks

that are difficult to come by in Iraq.

In Texas, a shocked and puzzled Dr. Friedberg said he

found himself “amazed” the Army was interested in his

procedures. Why? He’d developed them while going from

office-to-office anesthetizing patients on whom local cos-

metic surgeons were performing tummy tucks and breast

implants.
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INTRODUCTION AND OVERVIEW

BRIEF PHARMACOLOGY

LIDOCAINE TOXICOLOGY

LIDOCAINE TOXICITY: TREATMENT AND EXAMPLES

THE POLITICS OF LIDOCAINE TOXICITY AMONG SPECIALTIES

MEGADOSE LIDOCAINE IN TUMESCENT LIPOSUCTION

Benefits, Pitfalls, and Controversies

Benefits—practical

Benefits—clinical

Benefits—political

Pitfalls and Complications

Hemorrhage

Third-space fluid shifts

Iatrogenic error

Pulmonary edema

Pulmonary embolism

Epinephrine toxicity

Lidocaine toxicity

Controversy—megadosing

Anesthetic implications

Suggestions for Clinical Practice

Preoperative assessment

CONCLUSION

INTRODUCTION AND OVERVIEW

The use and toxicity of lidocaine in modern cosmetic sur-

gical practice is arguably the most important topic for

any anesthesiologist or surgeon working in this field of

medicine. Lidocaine toxicity, primarily in the context of

suction assisted lipectomy (SAL), lipoplasty, or liposuc-

tion, has historically accounted for a significant propor-

tion of patient morbidity and mortality.

This chapter covers lidocaine pharmacology, the history

of lidocaine use in the context of cosmetic/plastic surgical

practice, and the politics or practical concerns of pushing

the envelope toward higher, “megadose” tumescent lido-

caine solutions. As there are ample resources to address

the basic structure of the lidocaine molecule, and multiple

books and articles on the basic science and pharmacoki-

netics of lidocaine, no space is wasted in displaying this

information. Similarly, the related subjects of peribulbar

versus topical anesthesia in ophthalmic surgery and tran-

sient neurotoxic symptoms in lidocaine spinal anesthesia

are not analyzed in this context.

72



P1: PBU

cufx091-08 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 16:30

Lidocaine Use and Toxicity in Cosmetic Surgery 73

BRIEF PHARMACOLOGY

Lidocaine, an amide molecule synthesized from cocaine,

was first applied in the practice of medicine in 1948.1 As

clinical applications and the advancement of medicine

expanded the role of lidocaine, this drug found a niche

applied topically and subcutaneously for local anesthesia

for a variety of surgical procedures. Lidocaine is used intra-

venously to treat ventricular arrhythmias. Dilute solutions

of lidocaine mixed with epinephrine are administered

as tumescent solution for liposuction cosmetic surgery.

Lidocaine is available as a topical solution (2–4% or 20–

40 mg · ml−1), a rectal suppository (10% or 100 mg ·
ml−1), viscous lidocaine (2% or 20 mg · ml−1), and a

jelly (2%); there also exists a topical ointment (5% or 50

mg · ml−1), an aerosol (10%), and a solution for sub-

cutaneous and intravenous administration (0.5–2% or

5–20 mg · ml−1).2

Lidocaine displays very good absorption following

all routes of administration. Absorption from the oral

mucosa avoids first-pass metabolism and is thus very

rapid. Absorption from the GI tract undergoes hepatic

first-pass metabolism, resulting in only about 35% of

ingested lidocaine reaching the systemic circulation.3 The

volume of distribution of lidocaine is 1.6 L · kg−1. In

the very young and the very old, this volume of dis-

tribution can be significantly higher. The plasma half-

life of lidocaine is eight minutes; the terminal half-life

of lidocaine is ninety minutes. Plasma lidocaine levels

fall rapidly following parenteral administration. Follow-

ing a bolus intravenous injection, lidocaine has a rela-

tively short duration of action (ten to thirty minutes)

due to rapid tissue redistribution. Ninety percent of lido-

caine clearance is due to hepatic metabolism, and 10% of

lidocaine is excreted unchanged in the urine. The pKa of

lidocaine is 7.8. Lidocaine is approximately 50% protein

bound.4

There are several caveats regarding lidocaine meta-

bolism consistent with basic physiology. Lidocaine blood

levels will be elevated in the setting of acidosis (e.g.,

hypercarbia secondary to inadequate airway manage-

ment, regional infection, or sepsis) due to decreased

protein binding. In addition, there are two major lido-

caine metabolites: monoethylglycinexylidide (MEGX)

and glycinexylidide (GX). MEGX retains 83% of the activ-

ity of lidocaine and has a half-life of two hours; GX is less

potent but retains a half-life of ten hours. Both MEGX

and GX metabolites add to the therapeutic effects of lido-

caine. Both are culpable in the clinical toxic effects of

lidocaine.5

Lidocaine prevents electrical conduction by stabilizing

cell membranes. This is achieved by preventing membrane

permeability to calcium-dependent sodium and potas-

sium shifts. These shifts effectively block nerve conduc-

tion. In the cardiac muscle, lidocaine blocks both open

and inactivated sodium channels, decreasing the slope of

phase 4 depolarization and the threshold potential. This

decreases myocardial automaticity. In ischemic cardiac tis-

sue, this effect is more pronounced, in effect synchronizing

myocardial cells and making reentrant arrhythmias less

likely.6

LIDOCAINE TOXICOLOGY

In the practice of cosmetic surgery, surgeons and anesthe-

siologists attempt to calculate the “maximal safe dose” of

lidocaine for use in subcutaneous infiltration or tumescent

solutions. For simplicity, the historical or time-honored,

dose-related toxicity of lidocaine in subcutaneous infiltra-

tion will be assessed first. The controversy and facts regard-

ing tumescent solutions will be addressed (vide infra). Pro-

longed surgical cases involving both SAL or liposuction

and other cosmetic procedures (e.g., rhinoplasty and/or

breast augmentation) can create complex physiologic sce-

narios in which determination of the “cutoff” level of safe

lidocaine dosing can be a difficult calculation. Subcuta-

neous lidocaine injection has been limited to 4.5 mg · kg−1

without epinephrine and 7.0 mg · kg−1 with epinephrine.

The addition of epinephrine to a solution of lidocaine

will nearly double the duration of lidocaine activity. Lido-

caine has inherent vasodilating properties. At the capillary

bed level, vasodilation acts to accelerate the “washout” or

absorption of lidocaine from injected tissues. The vasocon-

striction produced by the addition of epinephrine works

to offset vasodilation from the lidocaine. Hence, the anal-

gesic effect of the lidocaine/epinephrine combination is

increased. Because of this action, there is a decreased peak

blood level of lidocaine. This allows the patient to tolerate

the administration of a larger initial dose.5 The physiologic

toxicity of lidocaine will become apparent to the clinical

practitioner in the sequence of CNS effects (e.g., mental

status changes), and then cardiac deterioration and arrest.
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Table 8-1. Blood lidocaine levels and
manifestations of toxicity

ug · ml−1 Clinical state in the awake patient

1. 1.5–5.0 Therapeutic
2. 5–10 Dizziness, tinnitus, patient complaint of

metallic taste on the tongue, lethargy
3. 10–20 Delirium, disorientation, eventually

seizures and coma
4. >20 Probable cardiac arrest

Under both IV sedation and general inhalation anesthe-

sia, the CNS signs tend to be obscured! Only the termi-

nal, cardiovascular signs of toxicity are manifest (i.e., A-V

dissociation and hypotension). Under MAC/Sedation, in

the context of intermittent benzodiazepine or continuous

propofol administration, the seizure threshold of lidocaine

will be elevated. An elevated seizure threshold may poten-

tially contribute to a false sense of security if the serum

and tissue levels of the sedating agents fall more rapidly

than the blood level of lidocaine.

The hemodynamic changes associated with lidocaine

toxicity are primarily the consequence of direct cardiac

effects, resulting in hypotension, A-V block, and asystole.6

A blood concentration of lidocaine in the range of 1.5–5.0

ug · kg−1 is considered therapeutic (see Table 8-1).

In an awake patient, blood levels in the range of 5–

10 ug · kg−1 will characteristically result in dizziness,

tinnitus, patient complaint of metallic taste on the

tongue, and lethargy. These symptoms may be obscured

when patients are sedated. At the levels of 10–20 ug ·
kg−1, the awake patient will experience delirium and

disorientation, which will eventually lead to seizures and

coma. Finally, blood levels of lidocaine greater than 20 ug

· kg−1 will significantly predispose a patient for cardiac

arrest. The toxicity of lidocaine (not unlike many drugs

that undergo hepatic metabolism) will be heightened

(and the threshold lowered) in the setting of congestive

heart failure (CHF) and liver cirrhosis. (Both heart failure

and cirrhosis lead to a decreased clearance of the drug.)

The use of some drugs by patients, such as beta-blockers

(decreased cardiac output) and cimetidine (cytochrome

P450 system), will result in the further enhanced toxicity

of lidocaine.5 Editor’s note: This concern may be more

hypothetical than is clinically apparent —BLF.

Today’s patient often takes so many medications, both

prescription and herbal, that it can be difficult to fully

assess their anesthetic impact in a brief preoperative visit

(see Chapter 14 and Appendix A). Some of those medica-

tions act as inhibitors of the liver cytochrome P450 (3A4)

isoenzyme system. Dorin categorizes these drugs along

the same lines as the mechanisms of systemic toxicity that

occur with increasing doses of lidocaine. CNS impairment

typically occurs first with increasingly toxic levels of serum

lidocaine.

Selective serotonin reuptake inhibitors (SSRIs) are a

class of antidepressants that inhibit the cytochrome P450

system. This class of drug includes sertraline, paroxe-

tine, norfluoxetine, fluoxetine, fluvoxamine, and citalo-

pram. Newer agents in this class of antidepressants have

been appearing on the market on a yearly basis. Other

antidepressant medications, such as nefazodone, may also

hypothetically affect lidocaine metabolism and potentially

predispose to toxic levels of serum lidocaine. The main

offending class of agents is the SSRIs.

This is not to suggest that psychiatric medications should

be discontinued preoperatively.

It should also not be inferred, with other medications

listed herein (e.g., nondiuretic antihypertensives), that

patient baseline medications should be suspended prior

to SAL or liposuction. Rather, these medications are listed

in the context of better understanding the full gamut of

physiologic factors influencing potential lidocaine toxicity.

With increasing lidocaine blood levels, cardiac impair-

ment will present itself in lidocaine toxicity after CNS

symptoms. Calcium-channel blockers, diltiazem, nifedip-

ine, and verapamil can potentially augment the risk of lido-

caine toxicity through inhibition of the liver cytochrome

P450 system. Sometimes patients, either preoperatively,

intraoperatively, or postoperatively, receive sublingual

nifedipine for clinically significant hypertension. How

many times does an anesthesiologist or nurse consider the

possibility of potentiating lidocaine toxicity when giving

nifedipine?

Other types of common patient medications that may

justify altering the total dose of lidocaine given intraop-

eratively fall into the general groups of “bugs and drugs.”

Along the lines of antibiotics, the “floxin” medications

(norfloxacin, ciprofloxacin, and sparfloxacin) and the

“mycin” medications (erythromycin and clarithromycin)
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should be remembered. Antifungals, such as ketocona-

zole and fluconazole, are also inhibitors of the cytochrome

P450 3A4 isoenzyme system. Methadone also inhibits the

liver’s P450 system as well. Other medications that not

uncommonly appear in a patient’s preoperative work-

sheet are tamoxifen, for breast cancer, and methyl-

prednisolone. The immunosuppressant cyclosporine and

the antiseizure medication valproic acid should be

added to the list of inhibitors of the cytochrome P450

system.

LIDOCAINE TOXICITY: TREATMENT

AND EXAMPLES

The appropriate treatment of lidocaine toxicity consists

primarily of administering 100% FiO2, securing the air-

way, and providing support of the blood pressure. IV ben-

zodiazepines have been the mainstay of therapy for

seizures. Hypotension may be treated with pressors

and increasing IV fluids. Atropine may be useful for

bradycardia.

Avoid IV lidocaine for the correction of arrhythmias.

Correction of hypoxemia, seizures, acidosis, and

hypotension will usually eliminate arrhythmias. Acido-

sis may be best treated by increasing minute ventilation.

Current ACLS guidelines discourage the use of bicar-

bonate in this setting. Correcting acidosis prevents lido-

caine from becoming more available as a free drug in the

circulation.

Practitioners should avoid using phenytoin as an anticon-

vulsant due to its synergistic, untoward cardiac action.6

Lidocaine toxicity has been found following every possi-

ble route of drug administration or exposure. In children,

oral administration has resulted in generalized seizures,

with lidocaine levels ranging from 3.8–10.6 ug · kg−1.7

In the case of a four-week-old infant, seizure, respiratory

arrest, and coma resulted from an intravenous dose of

50 mg lidocaine.8 In this case, the lidocaine peak level

reached 5.39 ug · kg−1. In a case of topical lidocaine use

by a fifty-five-year-old woman with cutaneous lymphoma

lesions, the patient applied 5% topical lidocaine ointment

over approximately 60% of her body surface area to treat

pruritus. The patient continued this activity for nine days

and eventually developed grand mal seizures and a full

cardiorespiratory arrest. The lidocaine level in this patient

was measured at 21.2 ug · kg−1. 9

Before the heated debate about liposuction lidocaine

levels surfaced in the mid to late 1990s, a 1991 Ameri-

can Journal of Cardiology article foreshadowed the dis-

cussions to follow with the report of serious lidocaine

toxicity resulting from the subcutaneous infiltration of

lidocaine (with epinephrine) in ten patients undergoing

cardiac catheterization. Two of these sequential patients

became lethargic and had measured lidocaine levels of

6.8 ug · kg−1 and 7.2 ug · kg−1 following doses of 25 mg ·
kg−1 and 47 mg · kg−1, respectively.10

THE POLITICS OF LIDOCAINE TOXICITY

AMONG SPECIALTIES

In the early 21st century, there remains a vigorous debate

among cosmetic surgical specialties about the terminol-

ogy of fat removal by aspiration. The parlance of plastic

surgeons tends to “suction assisted lipectomy”(SAL) or

“lipoplasty,” whereas the parlance of cosmetic surgeons

tends to “liposuction.” Plastic surgeons tend to use the

term “wetting solution” in preference to the “tumescent”

formula (i.e., 500 mg lidocaine, 1 mg epinephrine, and 12.5

meq NaHCO3 in NSS) promoted by dermatologist Klein

in 1987. The finger-pointing and blame-placing regard-

ing “who” has caused “what” complication of lidocaine

toxicity continues to the present day.

Patients have experienced death at the hands of both

dermatologists and plastic surgeons. Williford, comment-

ing on Coldiron et al.,11 concluded that “ultimately, this

debate should not be about the internecine battle: us

against them in an Alamo last stand posturing. It should

be about honoring the duty of discovering what is most

appropriate, cost-effective, efficacious, and safe for our

patients”12 (see Chapter 17). Additionally, tumescent tech-

nique with minimal or no sedation is compared against

“super wet” technique with major neuraxial or general

inhalation anesthesia.

In an article published in 2000, Gorney asserts that

“lidocaine toxicity” is probably the second or third most

common cause of fatal outcome in lipoplasty.13 In that

same year, a study by Grazer and de Jong of more than

100 liposuction deaths purported to show no deaths due

to lidocaine toxicity.14 In a 1999 New England Journal of



P1: PBU

cufx091-08 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 16:30

76 Adam Frederic Dorin

Medicine article entitled “Deaths Related to Liposuction,”

Rao15 reports several deaths associated with tumescent

or wetting solutions. Rao makes the observation that the

deaths were associated with epinephrine concentrations

of 1:2,000,000. This represents a concentration of 0.5 mg in

1,000 cc in contrast to Klein’s recommended 1 mg in 1,000 cc.

The conventional tumescent epinephrine concentration is

1:1,000,000. In one patient who received the 1:2,000,000

epinephrine dilution, the cause of death was exsanguina-

tion. Though not conclusively demonstrated, the reduced

vasoconstriction provided by the lower epinephrine con-

centration, when combined with a large-volume liposuc-

tion, is suspected as the etiology of the exsanguination. In

these cited studies and reports, the lidocaine concentra-

tion was 0.1 mg% or lower, in doses less than 60 mg ·
kg−1. In addition, liposuction was performed within

roughly three to four hours of injection, and approximately

the same volume of aspirate was removed as was initially

infused.

A perusal of the modern literature, as well as articles,

web sites, and “blogs,” reveals a stark contrast between

specialties on the issue of lidocaine-related toxicity in cos-

metic surgery (primarily SAL or liposuction combined

with additional cosmetic procedures). Cosmetic surgeons

tend to blame IV sedation and/or general anesthesia for

patient complications.

Following the adoption of pulse oximetry as a stan-

dard of care (1990), mortality from anesthesia declined to

1:250,000. Drastic reduction of hypoxic insults and deaths

are generally believed to be the cause of the diminished

mortality estimate. A proportional decrease in anesthesiol-

ogist malpractice premiums followed. Grazer and deJong

claimed the anesthesia mortality figure is 1:5,000 or fifty

times greater than recognized in the anesthesia commu-

nity. How can one make sense of the enormous dispar-

ity in mortality figures? A possible explanation may be

that Grazer and deJong’s deaths included those from pul-

monary embolism and other non-lidocaine-related out-

comes. Pulmonary embolism arises from venous stasis in

the leg and deep pelvic veins. Patients are more predisposed

to venous stasis when anesthetics that provide profound

muscle relaxation (i.e., major neuraxial block or general

inhalation anesthesia) are administered. Sequential com-

pression stockings are advocated to minimize leg veins

stasis. However, it is presently unknown whether sequen-

tial leg vein compression eliminates deep pelvic vein con-

gestion. IV sedation techniques that preserve the normal

“muscle pump” of the legs appear to provide a greater mar-

gin of safety than relying on the sequential compression

stockings.16 General inhalation anesthesia may still leave

the patients in substantial postoperative pain. Patients in

pain tend not to ambulate as often or as much as patients

who have had preemptive analgesia. Patients medicated

with opioids for postoperative pain also tend to ambu-

late less. Lesser ambulation exacerbates the tendency to

venous stasis and potential pulmonary embolic phenom-

ena. Having anesthesiologists present in the surgical suite

provides the superb advantage of having a specialized pair

of hands to deal with airway complications. The anesthe-

siologist has an independent focus on monitoring patient

vital signs.

Lillis, in the Journal of Dermatological Oncology (1988),

claimed that 90 mg · kg−1 lidocaine was safe.17 Hildreth,

reporting in 1998 at the World Congress of Liposuction

on a study that involved thousands of patients, made the

claim that lidocaine in doses of 80 mg · kg−1 was “safe.”18

The California legislature enacted total liposuction aspi-

rate limit of 5,000 ml. Many plastic surgeons inject approx-

imately the amount they plan to aspirate. In Friedberg’s

series of patients,19 female patients weighed an average of

60 kg; 5,000 ml injected with 500 mg lidocaine in each 1,000

ml bag calculates to a lidocaine dose of 42 mg · kg−1. In

his clinical experience, the epinephrine-induced delayed

absorption of lidocaine contributes to the safety of mega-

dose lidocaine tumescent injection. Further, the seizure

threshold of lidocaine is elevated by the concomitant use

of continuous propofol at BIS <75. Removing some of

the injectate with the aspirate solution also contributes to

safety with megadose lidocaine use.

Coldiron et al.11 reviewed deaths occurring in the office

setting using three years of mandatory reporting of patient

death data from the state of Florida. In contrast, Grazer and

deJong’s data were derived from a survey based on volun-

tary reporting.14 The Florida data demonstrate that 42%

of those offices reporting deaths and 50% of the offices

reporting hospital transfers in the perioperative period

were accredited by an independent accreditation agency.

In addition, 96% of physicians reporting surgical incidents

were board-certified and had hospital privileges. Coldiron

et al.11 concluded that regulatory restrictions on office
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procedures have little effect on overall patient safety if

they fail to identify and address the issue of cosmetic surg-

eries, in particular, those that are performed under general

anesthesia.

MEGADOSE LIDOCAINE IN

TUMESCENT LIPOSUCTION

Benefits, Pitfalls, and Controversies

The 2000 national statistics for the American Society for

Dermatologic Surgeons and the American Society of Plas-

tic Surgeons both put the number of SAL or liposuc-

tion procedures performed in the United States at about

450,000.20 The 2003 census by the American Society for

Aesthetic Plastic Surgery (ASAPS) records the number of

lipoplasty procedures for that year at 384,626.21 By all

accounts, in recent years, SAL or liposuction ranks as the

number one cosmetic surgical procedure performed on an

annual basis in the United States.

Tumescent liposuction involves the infusion of a dilute

solution of lidocaine and epinephrine into the subcu-

taneous fat layer. This serves to thicken the fat layer

in preparation for aspiration. The physical pressure of

the tissue distention in addition to the vasoconstric-

tion from the epinephrine serves to decrease blood loss.

Lidocaine provides local analgesia during the proce-

dure and in the immediate postoperative period. Large-

volume liposuction procedures (i.e., >4,000 ccs of fat)

will likely need to rely on adequate levels of IV sedation,

major neuraxial block, or general anesthesia for patient

comfort.

Since SAL or liposuction was introduced in the United

States in 1983, significant complications, as well as deaths,

have been reported in medical journals and the lay press.

First, what are the general and somewhat obvious bene-

fits of liposuction with megadose lidocaine? Next, how do

some of the pitfalls and controversies impact the use of

high-dose lidocaine?

Benefits—practical

The benefits of megadose lidocaine SAL or liposuction

build on the inherent appeal of the procedure itself. As an

alternative to rigorous dieting and exercise, SAL or lipo-

suction allows patients to quickly shed inches in sculpted

areas of the body. Cosmetic surgical patients continue to

pay considerable sums of money for SAL or liposuction.

Most practitioners would probably agree this patient pop-

ulation is fiercely independent. Cosmetic patients demon-

strate the profile of an active, energetic lifestyle. These

patients place a high value on time, mobility, and quick

postsurgical recoveries. Anything that adds these qualities

to the anesthetic side of SAL or liposuction is a value-added

component to the patient’s perioperative experience.

Megadose tumescent anesthesia is such a value-added

component. The addition of higher total doses of lido-

caine to the SAL or liposuction translates, potentially, into

greater tissue analgesia. In addition, more areas of work

can be performed in one operative setting, and greater

volumes of tissues can be infused and aspirated. Push-

ing the volume/dosage envelope of the lidocaine/epineph-

rine tumescent solution means a bigger “bang for the

buck.”

Americans like to accomplish more at whatever they’re

doing. Likewise, medical practitioners like to get as much

of their treatment done in a single patient encounter. With

the addition of direct patient remuneration in cosmetic

surgeries, the significance of doing (and collecting) more

in one visit becomes inherently obvious.

Benefits—clinical

Historically, the injection of fluids has been used to provide

a hydrodissection of tissue planes. Hydrodissection pre-

dated SAL or liposuction and was never used to facilitate

the aspiration of fat. Modern-day liposuction was pop-

ularized by Klein, a dermatologist, who reported clinical

trials with several liters of a subcutaneous, isotonic injec-

tate containing a very dilute lidocaine (0.05–0.10%) and

epinephrine (1:1,000,000) solution.22 The term “tumes-

cent” gained traction because of the effect the solution had

on tissues. Tumescence caused the fatty tissues to become

engorged or swell. Vasoconstriction of the subdermal

plexus caused the overlying skin to appear blanched. Klein

touted his new approach as one that could achieve an inde-

pendent state of local tissue anesthesia. Klein described his

approach as “regional anesthesia.” In contradistinction to

Klein, anesthesiologists use the term “regional anesthesia”

to signify major neuraxial block (e.g., spinal or epidural).

Compared to the blood losses not infrequently requir-

ing transfusion with “dry” liposuction, Klein reported

nearly bloodless surgery with his tumescent approach.
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Klein also reported that postoperative analgesia was reli-

able and sustained. Tumescent solutions were shown to

result in a slower release of lidocaine from injected tissues

into the general circulation. As a result, Klein and oth-

ers demonstrated maximum mean lidocaine serum lev-

els of about 1.3 ug · ml−1, peaking at twelve to fourteen

hours after injection and then declining over another six to

fourteen hours.23 The pharmacokinetic profile of tumes-

cent or “wetting” solution is strikingly similar to a one-

compartment sustained-release drug model. By relying on

the protein/tissue binding characteristics of the lidocaine

molecule and the vasoconstrictive qualities of epinephrine,

lidocaine is essentially withheld from the general circula-

tion for longer periods of time than conventional local,

subcutaneously injected medication.

Benefits—political

One doesn’t need statistics or peer-reviewed journals to

prove the point that a large percentage of liposuction pro-

cedures in the United States is being performed by individ-

uals who are not general/plastic surgery trained. Perusing

the advertisement pages of most newspapers and glossy

periodicals establishes this point. The list of health care

professionals who have incorporated liposuction into their

menu of services include dermatologists, otolaryngolo-

gists, family practitioners, obstetrician-gynecologists, and

others. Klein and other advocates of tumescent technique

offered weekend training seminars. Cosmetic as well as

some plastic surgeons attended. Prior to 1990, few, if any,

plastic surgery residency training programs offered train-

ing in “super wet” SAL or tumescent liposuction. Plastic

surgeons trained before 1990 were also obliged to learn

SAL at weekend courses or even from the sales represen-

tatives of companies selling cannulae and suction pumps.

Some have even reported rare sightings of dentists and

anesthesiologists performing liposuction. Modern tumes-

cent technique has contributed to the expanded practice

settings of SAL or liposuction. Furthermore, the promo-

tion of the tumescent technique has allowed this surgical

procedure to safely and successfully adapt to the diverse

practice settings of hospitals, freestanding ambulatory sur-

gical centers, and office-based surgical suites.

With improvements in local anesthesia, and the ease

with which relatively large volumes of fat could be safely

aspirated in one sitting, SAL or liposuction quickly became

a cash cow for many physicians. Increasingly onerous

paperwork burdens by third-party payers combined with

decreasing remuneration for services were additional fac-

tors driving many plastic surgeons and other physicians to

seek a fee-for-service model in which to practice.

Pitfalls and Complications

In 1999, Grazer and de Jong14 reported (in a voluntary

survey of 1,200 cosmetic plastic surgeons) a mortality rate

of 19.1 in 100,000 lipoplasty surgeries. This statistic repre-

sents 95 reported and verified deaths out of almost 500,000

cases. The total number of SAL or liposuction cases per-

formed in North America over the course of the Grazer

and de Jong study period was close to one million cases.

The study period was four and a half years.

To put the issue of SAL or liposuction risk and lido-

caine toxicity into context, all the potential perioperative

surgical complications should be reviewed. Then, the risks

related to megadose tumescent liposuction require some

assessment.

Hemorrhage

Every surgery can result in hemorrhage. Even a “minor”

surgery like a simple mole removal or scar revision in a

patient who unknowingly suffers from a blood-clotting

deficiency can result in significant blood loss. SAL or lipo-

suction perioperative complications can range from poor

wound healing to life-threatening injury. Multiple factors

may impact the potential for bleeding in liposuction. Some

believe that waiting thirty to forty-five minutes after com-

pleting the injection of the tumescent or “wetting” solu-

tion provides superior hemostasis. The use of progressively

smaller cannula (i.e., 3–6 mm compared with 8–12 mm)

probably has contributed to less laceration of larger arteri-

oles. Although underlying and unsuspected coagulopathy

may play a role, it is more likely that the undisclosed patient

use of herbal, over-the-counter agents (i.e., Ginkgo Biloba,

St. John’s Wort, garlic, and Vitamin E) are the culprits in

excess bleeding (see Chapter 14 and Appendix A). Inap-

propriate IV fluid therapy may also contribute to a dilu-

tional coagulopathy. Limitation of total volumes in Florida

(4,000 ccs fat) and California (5,000 ccs total aspirate) has

contributed to the increased safety of SAL or liposuction.

IV fluids need to be administered sparingly, if at all, under

these limitations. Specifically, the potentially lethal formula

of replacing 3 ccs of IV fluid for every 1 cc of fat aspirated

merits sound condemnation.
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All of the preceding factors can have a significant influ-

ence on the degree of intraoperative and postoperative

bleeding. Compression garments are commonly utilized

for SAL or liposuction procedures to help the skin redrape

more smoothly. The external pressure tends to obliterate

the potential third-space effect created by the removal of

fat.

One cannot apply the same principles of volume replace-

ment to potential third-space fluid shifts in SAL or liposuction

as one would when dealing with extensive skin burns.

No compression garments mitigate the third-space

losses in burn victims. Inappropriate, aggressive fluid

administration may place the SAL or liposuction patient at

risk for fluid overload and dilutional coagulopathy. A drop

in oxygen-carrying capacity may occur as the hemoglobin

level is diluted by the combined effects of aggressive IV

fluids and the reabsorption of nonaspirated tumescent or

“wetting” solution.

Dorin was medical director of a high-volume, predomi-

nantly cosmetic surgery practice (about seventy-five plas-

tic surgeons) in an upscale metropolitan area. Most of

the surgeons were conscientious. Aside from general tech-

nique and bedside manners, there were simply some doc-

tors who regularly exercised profoundly poor judgment in

their surgical practices. Dorin’s facility had a center-based

policy based on the 1998 American Society of Plastic and

Reconstructive Surgeons (ASPRS) Liposuction guidelines

that limited the total volume of injectate and subsequent

aspirate to 5,000 ccs. Nevertheless, there were a few cav-

alier surgeons who continually flouted the guidelines by

aspirating as much as 14,000 ml in a given surgical setting!

Dorin’s ability to insist on compliance with the ASPRS

guidelines was compromised in that he was not physically

present in those ORs when the guidelines were being vio-

lated. Two of these cavalier surgeons eventually had their

surgery center privileges terminated by the medical exec-

utive committee. One of these surgeons also had several

patients admitted to the local hospital emergency room by

ambulance. Patients experienced symptoms ranging from

severe dizziness (and an inability to get out of the PACU

gurney) to significant postoperative anemia.

Third-space fluid shifts

Many surgical insults result in the third-space fluid shifts.

The degree of the “shift” depends on the degree of tissue

damage and the site of the surgery. In SAL or liposuction,

the creation of raw, subdermal trauma can be significant.

Tissue trauma occurs independent of whether manual or

ultrasound cannula are utilized. This injury causes tissues

and vessels to lose normal integrity; combined with the

risk of extensive and lengthy surgeries that involve large

volumes of fat aspiration (i.e., >4,000 ccs), third-space

shifts can result in serious hemodynamic fluctuations in

the postoperative setting. There may be significant elec-

trolyte imbalances. The attentive practitioner will order

postoperative labs to quickly identify and correct any dis-

turbances. The practice of applying postoperative com-

pression garments is thought to substantially mitigate the

degree of third-space fluid shifts (vide supra).

Iatrogenic error

Any surgeon, on any given day, can inadvertently place

a liposuction aspiration probe in the wrong place (e.g.,

intestines, intrapleural, liver, kidney, major blood vessel).

Any anesthesiologist or nurse anesthetist, on any given

day, can commit the error of inappropriate patient dosing,

inappropriate fluid replacement, lack of vigilance in mon-

itoring, poor airway management or planning, and poor

patient selection. A patient’s choice of medical provider,

based on experience and judgment, is invaluable in pre-

venting iatrogenic injury. Despite the marvels of modern

medicine, improved surgical techniques, and the comput-

erized advancements in anesthesia monitors, there is no

substitute for good judgment and unwavering vigilance

(see Chapter 18) in the delivery of patient care.

Iatrogenic error can also be more insidious, taking the

form of multiple, overlapping therapies and risks. For

example, patients undergoing general anesthesia for SAL

or liposuction will need, and possibly receive, a lower dose

of tumescent lidocaine. Fodor states in his 1999 editorial,

“General or epidural anesthesia is used routinely for any-

thing but small extractions, and local anesthetics can be

avoided entirely from the infusate.”24 These same patients

may be concurrently exposed to increased risks due to the

aspiration of greater total volumes. General anesthesia also

predisposes patients to venous stasis in the legs and pelvic

veins.16 Stasis may contribute to clot formation and sub-

sequent, sometimes fatal, pulmonary emboli.16 Utilizing

a lower dose of tumescent fluid may translate into greater

postoperative patient discomfort. Patients in discomfort

tend to limit their activity that exacerbates the tendency

for venous stasis and potential clot formation.
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Pulmonary edema

Any large volume of tumescent fluid administration, espe-

cially in the setting of undiagnosed heart disease/failure,

can result in intravascular fluid overload and pulmonary

edema. A seasoned anesthesia provider will be attuned not

only to the pulse oximeter reading but also to a patient’s

lung sounds and ease of breathing in the perioperative

setting. In an otherwise hemodynamically stable patient,

without a history of electrolyte disturbance, a suspicion

of intravascular fluid overload may be appropriately mit-

igated with observation and a small dose of diuretic (e.g.,

furosemide). Most practitioners would give a dose of 5–

40 mg furosemide to start and repeat as necessary over

the course of observation. For patients who regularly take

furosemide, it would be prudent to use the patient’s base-

line dose as a starting point for treatment.

Pulmonary embolism

Fat embolism and thomboembolism can be complications

of any surgery but should be of special concern in liposuc-

tion patients. Lengthy procedures that involve prolonged

periods of patient immobilization should be approached

with the placement preoperatively of lower extremity com-

pression devices (or, if necessary due to surgical site, rotat-

ing compression stockings) to lessen the likelihood of deep

venous thromboses. By treating the degree of venous stasis,

minimizing caval compression, and applying good surgi-

cal fat-aspiration technique, the potential of pulmonary

embolism can be minimized. Anesthetic techniques that

preserve lower extremity muscle tone (i.e., IV sedation in

general and the MIA™ technique in particular; see Chap-

ter 1) may be inherently more advantageous in patients

predisposed to the development of deep-vein thromboses

(vide supra).16

Epinephrine toxicity

Anesthesia providers often find it amusing when patients

present in the preoperative holding area with a report of

“epinephrine allergy.” These patients are invariably the

victim of some prior dental procedure during which the

local anesthetic mixture containing epinephrine resulted

in a rather unsettling tachycardia and, possibly, related

shortness of breath. Although one may be hard-pressed

to find documentation that the body’s primary in-situ

survival drug is inherently “allergenic,” experience will

yield countless stories of tachycardia and hypertension

in the perioperative setting due to the administration

of epinephrine-containing local anesthetics. In patients

suffering from hypertension and/or pulmonary disease,

intravascular epinephrine can be problematic. As Grazer

and de Jong have reported,14 serum epinephrine levels dur-

ing lipoplasty surgery peaked to 133 ug · ml−1 (upwards

of five times the normal level) at three hours and returned

to normal at a twelve-hour sampling. With each liter of

a typical tumescent fluid solution containing 1 mg of

epinephrine, the sheer number of annual SAL or liposuc-

tion procedures performed is a testament that short-lived

supranormal levels of epinephrine are well tolerated by the

body.14

Lidocaine toxicity

Lidocaine toxicity can result in CNS symptoms and toxi-

city, followed by cardiovascular toxicity. Because of direct

effects on the nervous system, and hepatic enzyme over-

saturation, lidocaine toxicity causes depression of the

conduction mechanisms of nerve and muscle function.

The force of cardiac contraction may also be depressed.

Although the absorption of lidocaine following tumes-

cent injection is slow, the potential for drug interaction

and overdosage is a real possibility in the perioperative

setting.

Controversy—megadosing

A variety of sources (e.g., FDA, PDA, anesthesia text-

books, surgical textbooks) describe a recommended upper

limit adult lidocaine dose of 7 mg · kg−1 not to exceed

500 mg with epinephrine. Neither the manufacturer of

lidocaine nor the U.S. Food and Drug Administration

(FDA) have data to support this recommendation. In its

1948 application to the FDA, Astra Pharmaceutical Prod-

ucts, Inc., simply stated that the maximum safe dose of

lidocaine is probably the same as for procaine!22 Of fur-

ther note is that neither the 2005, 2006, nor 2007 PDR

(print or electronic version) has any listing for injectabele

lidocaine. In stark contrast, studies and common clinical

practice have repeatedly demonstrated that doses of highly

diluted lidocaine epinephrine or tumescent or wetting

infiltration are considered to be safe to levels as high as

55 mg · kg−1.25

In preparation for the writing of this chapter, several

highly regarded anesthesiologists, with many years and

thousands of cases of experience with megadose lidocaine
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in SAL or liposuction, were consulted. All of them confi-

dently reported having no hesitation (nor personal history

of complications) in recommending highly diluted lido-

caine doses even in excess of 55 mg · kg−1 for SAL or

liposuction.

There are several caveats to the recommended use of

megadose lidocaine administration. First and foremost is

that a dose of 55 mg ·kg−1 lidocaine is exclusively limited to

dilute lidocaine (i.e., 500–1,000 mg lidocaine in 1,000 ccs

NSS [Klein] or LR [Hunstad]) that is administered with

epinephrine. Second, a dose of 55 mg · kg−1 lidocaine is

only acceptable within the context of tumescent or “wet-

ting” injections for SAL or liposuction. Third, a dose of

55 mg · kg−1 lidocaine applies only to surgeries that adhere

to prudent guidelines regarding the appropriate total vol-

ume of fat aspirate (i.e., 4,000–5,000 ccs), under conditions

of adequate anesthesia, monitoring, and limited IV fluid

management. Sometimes a Foley catheter is used to mon-

itor urine output for large volume SAL or liposuction.

Last to consider are “combined” cosmetic surgical inter-

ventions, wherein SAL or liposuction is performed with

other procedures in the same setting. In cases involving the

administration of normal lidocaine “out-of-the-bottle”

concentrations for subcutaneous infiltration (e.g., rhino-

plasty, face/neck lift, breast augmentation), all bets are off.

REPEAT: ALL BETS ARE OFF! In the scenarios where

nondiluted concentrations of lidocaine are injected, the

injection of 35 mg · kg−1 could easily prove lethal. In addi-

tion, be mindful that normal lidocaine pharmacokinetics

of absorption and elimination will be at play.

Anesthetic implications

Most of the discussions heretofore address the issue of

toxic consequences to lidocaine overdosing. Intraoper-

atively, prudent anesthetic management should include

good intravenous access and standard monitors (EKG,

pulse oximetry, blood pressure, temperature monitoring).

End tidal CO2 is a standard of care for general anesthetics

and strongly recommended for opioid-based IV sedation

techniques. Fluid-in/urine-out assessment and aspirate

volume tracking are also important. In addition, experi-

enced practitioners will anecdotally report an added value

to BIS monitoring under anesthesia. Because CNS toxicity

symptoms typically occur prior to end-stage cardiac toxi-

city in lidocaine overdosing, there may be a potential value

to monitoring the brain while under anesthesia for exten-

sive, prolonged SAL or liposuction. Surveyors for JCAHO,

AAAHC, and AAAASF often offer the insight that free-

standing facilities (especially single-specialty, office-based

operating room suites) are notoriously underequipped for

emergency contingencies.

From supplies for malignant hyperthermia to difficult

airway carts (adult and pediatric) and code crash carts,

anesthesiologists, surgeons, and administrators would

be well served in seeking and maintaining the stan-

dards required for facility accreditation. It takes only

one emergency to reveal the deadly vulnerability of a

poorly equipped facility. Freestanding operating rooms

must be even more prepared and inclusively self-sufficient

than hospital-based operating suites. Greater strides in

anesthesia-surgeon cooperation, and the more frequent

use of local/MAC, regional block, and BIS-monitored PK

(propofol-ketamine) MAC anesthetics, have significantly

reduced the need to open the crash cart in the first place!

Luck always favors the prepared.

Suggestions for Clinical Practice

Lidocaine toxicity in the context of megadose lidocaine

tumescent solution injection poses far more unique and

interesting questions than is observed with simple sub-

cutaneous infiltration of this drug. Tumescent or wetting

injection should not be restricted by the overly conserva-

tive formerly published PDR guidelines of 7 mg · kg−1 or

500 mg total (with epinephrine) maximum dosing.

Preoperative assessment

It is essential that patients undergo a thorough preoper-

ative medical history (see Chapter 14 and Appendix A).

All medications used and discontinued within two weeks

prior to surgery should be noted in the patient record.

Consideration should be taken for these drugs to have

a potential effect on the liver cytochrome P450 enzyme

system. In addition to the influence these medications

may have on lidocaine metabolism and blood levels, a

close eye should be trained on all medications given in the

immediate preoperative, intraoperative, and postoperative

period.

Sound clinical, perioperative management of patients

receiving lidocaine, especially in the context of SAL or

liposuction, should incorporate careful patient selection

criteria. This is an area of anesthesia and surgical care that

is often lost in the various discussions and articles on this
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subject. Once a patient has passed the basic preoperative

laboratory and history hurdles, a solid “laying of hands”

should establish the suitability of a patient’s cardiac, respi-

ratory, and airway status for surgical clearance. Any signs

of fever, productive cough, or labored breathing should

be cause for concern. Similarly, wheezing, distended neck

veins, or significant peripheral edema should raise red flags

immediately. Defer and reschedule the case if and when

adequate clinical investigation can establish the patient’s

acceptability for surgery and anesthesia.

SAL or liposuction is not equivalent to cataract extraction

or ganglion cyst surgery.

Foresight must be applied to the scheduled surgical pro-

cedure. The ambulatory setting does not allow the routine

application of invasive monitoring and thus demands a

higher degree of scrutiny in choosing appropriate surgical

candidates.

A patient’s airway should be carefully assessed for ade-

quacy of mouth opening, presence of dentures, veneers

or teeth in poor condition, range of motion about the

neck, and the ability to tolerate easily LMA or endotracheal

intubation. When in doubt of the potential intraoperative

patency of a patient’s airway, every effort should be made

to obtain previous surgical records and/or speak with the

anesthesiologist who was involved in the earlier cases.

CONCLUSION

This chapter has touched not only on the basic pharma-

cology and pharmacokinetics of lidocaine use and toxic-

ity but also on some of the peripheral issues surrounding

this important subject. The clinical techniques of tumes-

cent or megadose lidocaine use, SAL- or liposuction-

related complications, and some reported cases of lido-

caine toxicity have been reviewed. Also discussed were

salient perioperative- and facility-related issues that may

affect patient outcomes in the setting of SAL or liposuction.

These findings suggest that the continued quest for patient

safety should not ignore the progressive trends of office-

based dermatologists, plastic surgeons, and anesthesiolo-

gists who have made significant contributions to patient

safety over the past two decades. With patient safety at the

foremost, these pioneers have creatively pushed the enve-

lope of the lidocaine dosage and encouraged anesthesiol-

ogy practices to avoid the use of traditional general inhala-

tion anesthesia. The discussion of lidocaine toxicity and,

more specifically, an examination of megadose lidocaine

in tumescent liposuction, covers the full gamut of ade-

quate patient evaluation and clinical management skills

necessary for the safe and vigilant practice of anesthesia in

the outpatient perioperative setting. Although controversy

exists around the safety of liposuction and lidocaine dos-

ing, this most popular of cosmetic surgical procedures will

continue to grow in numbers, as does experience, under-

standing, and comfort level with tumescent technique.
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9 Local Anesthetic Blocks in Head and Neck Surgery

Joseph Niamtu, III, D.M.D.

INTRODUCTION

THE MECHANISM OF ACTION OF LOCAL ANESTHETICS

SCIENCE IS SOMETIMES BORING!

Sensory Anatomy of the Head and Neck

Sensory anatomy of the trigeminal nerve

Sensory anatomy of the ophthalmic nerve (V1)

Local Anesthetic Techniques for the Scalp and Forehead

Sensory anatomy of the maxillary nerve (V2)

Local Anesthetic Techniques for the Infraorbital Nerve Block

Total second division nerve block

Sensory anatomy of the mandibular nerve (V3)

Local Anesthetic Techniques for the Mental Nerve Block

Local Anesthetic Techniques for the Inferior Alveolar Nerve Block (Intraoral)

Local Anesthetic Techniques for the Mandibular Nerve (V3)
Block (Facial Approach)

Sensory anatomy of the scalp

Local Anesthetic Techniques to Block the Scalp

Greater Occipital Nerve Block Technique for Posterior Scalp Anesthesia

Sensory Anatomy of the Neck; Innervation of the Cervical Plexus

Local Anesthetic Techniques for the Cervical Plexus

Selected Area Blocks

Anesthesia for the ear

Anesthesia for the nose

Blocking the lips

Tumescent Anesthesia

Tumescent Local Anesthesia for Facial Procedures

Blocking the entire face

SUMMARY

INTRODUCTION

One of the biggest advances in the last thousand years of

medical history has been the discovery of local anesthe-

sia. Prior to this, patients had to endure excruciating pain

with procedures taken for granted today. Even the tough-

est patient cannot imagine having a tooth extracted or an

extremity amputated with no anesthesia. Prior to the late

1800s, one could get drunk or literally bite the bullet, nei-

ther of which had any effect on pain. An interesting article

appeared about a .50 caliber bullet found at the site of

the Battle of Ox Hill. The 21st Massachusetts Regiment

84



P1: PBU

cufx091-09 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 16:31

Local Anesthetic Blocks in Head and Neck Surgery 85

Figure 9-1. Biting the bullet was apparently utilized as a means
of pain control prior to the advent of anesthesia.

had fought at a local cornfield with extreme and horrify-

ing injuries. Yet, they had no medical care. The bullet has

molar tooth cusp imprints, reportedly from a patient bit-

ing during surgery without anesthesia. Figure 9-1 shows

an artist’s rendition of the horror and panic of such a bat-

tlefield amputation, complete with a bullet between the

patient’s teeth.

Cocaine was the first local anesthetic to be widely used in

surgical applications. In the 19th century, it was reported

that the Indians of the Peruvian highlands chewed the

leaves of the coca leaf (Erythroxylon coca) for its stimu-

lating and exhilatory effects.1−3 It was also observed that

these Indians observed numbness in the areas around the

lips. In 1859, Albert Niemann, a German chemist, was

given credit for being the first to extract the isolate cocaine

from the coca shrub in a purified form. When Niemann

tasted the substance, his tongue became numb. This prop-

erty led to one of the most humane discoveries in all of

medicine and surgery. Over two decades later, Sigmund

Freud began treating patients with cocaine for its physi-

ologic and psychologic effects. While treating a colleague

for morphine dependence, the patient developed cocaine

dependence.4

A resident at the University of Vienna Ophthalmologic

Clinic named Koller demonstrated the topical anesthetic

activity of cocaine on the cornea in animal models and on

himself. In an operation for glaucoma, Koller used cocaine

for local anesthesia in 1894.

William Halsted was a prominent American surgeon

who investigated the principles of nerve block using

cocaine. In November 1884, Dr. Halsted performed

infraorbital and inferior alveolar (mandibular) dental

block. Halsted also demonstrated various other regional

anesthetic techniques. Halsted’s self-experimentation with

cocaine caused an addiction. After two years of effort to

resolve his addiction, he regained his eminent position in

surgery and teaching.

Early dentists dissolved cocaine hydrochloride pills in

water and drew this mixture up in a syringe to perform

nerve infiltrations and blocks. The extreme vasoconstric-

tive effects of cocaine often caused tissue necrosis but

nonetheless provided profound local anesthesia that rev-

olutionized dentistry and medicine forever. Many propri-

etary preparations of that time period contained cocaine.

By the early 1900s, cocaine’s adverse effects became well

recognized. These deleterious effects included profound

cardiac stimulation and vasoconstriction. Cocaine blocks

the neuronal reuptake of norepinephrine in the peripheral

nervous system. Myocardial stimulation in combination

with coronary artery vasoconstriction has proven lethal in

sensitive individuals. Cocaine causes central nervous sys-

tem stimulation and mood-altering euphoric effect. These

effects coupled with the severe physical and psychological

dependence proved to be significant drawbacks to cocaine

use for local anesthesia.

In 1904, Alfred Einhorn, searching for a safer and less

toxic local anesthetic, synthesized procaine (Novocain).

Novocain was the gold standard of topical anesthetics for

almost forty years when Nils Lofgren synthesized lido-

caine (Xylocaine), the first amide group of local anesthet-

ics. Lidocaine provided advantages over the ester group

(procaine) in terms of greater potency, less allergic poten-

tial, and a more rapid onset of anesthesia.1,2,5,6

THE MECHANISM OF ACTION

OF LOCAL ANESTHETICS

Local anesthetics block the sensation of pain by inter-

fering with the propagation of impulses along peripheral

nerve fibers without significantly altering normal resting

membrane potentials.7 Local anesthetics depolarize the

nerve membranes and prevent achievement of a threshold

potential. A propagated action potential fails to develop

and a conduction blockade is achieved. This occurs by the
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Figure 9-1A. Cover of out-of-print (1976) anesthesia text.
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interference of nerve transmission by blocking the influx

of sodium through the excitable nerve membrane.8

SCIENCE IS SOMETIMES BORING!

When reading the following section, some of the infor-

mation is clearly boring see Fig. 9-1A. Finite anatomy was

boring for most medical and dental students, but it is ulti-

mately very important. In order to fully understand how

and when to perform a local anesthetic block, one must

appreciate the anatomy.

Sensory Anatomy of the Head and Neck

The main sensory innervation of the face is derived from

cranial nerve V (trigeminal nerve) and the upper cervical

nerves. see Fig. 9-2.

Sensory anatomy of the trigeminal nerve

The trigeminal nerve is the fifth of the twelve cranial nerves.

Its branches originate at the semilunar ganglion (Gasse-

rian ganglion) located in a cavity (Meckel’s cave) near the

apex of the petrous part of the temporal bone. Three large

nerves, the ophthalmic, maxillary, and mandibular, pro-

ceed from the ganglion to supply sensory innervation to

the face. Often referred to as “the great sensory nerve of

Figure 9-2. Sensory innervation of the head and neck is derived
from the trigeminal and upper cervical nerves.

the head and neck,” the trigeminal nerve is named for its

three major sensory branches. The ophthalmic nerve (V1),

maxillary nerve (V2), and mandibular nerve (V3) are liter-

ally “three twins” (trigeminal) carrying sensory informa-

tion of light touch, temperature, pain, and proprioception

from the face and scalp to the brainstem. The commonly

used terms V1, V2, and V3 are shorthand notation for

cranial nerve 5, branches 1, 2, and 3, respectively. In addi-

tion to nerves carrying incoming sensory information, cer-

tain branches of the trigeminal nerve also contain nerves

motor components. The ophthalmic and maxillary nerves

consist exclusively of sensory fibers; the mandibular nerve is

joined outside the cranium by the motor root. These out-

going motor components include branchial motor nerves

(i.e., nerves innervating muscles derived embryologically

from the branchial arches) as well as “hitchhiking” visceral

motor nerves (i.e., nerves innervating viscera, including

smooth muscle and glands). The trigeminal nerve exits

the trigeminal ganglion and courses “backward” to enter

the midlateral aspect of the pons at the brainstem.9

The ophthalmic nerve (V1) leaves the semilunar gan-

glion through the superior orbital fissure. The maxillary

nerve (V2) leaves the semilunar ganglion through the fora-

men rotundum at the skull base, and the mandibular nerve

(V3) leaves the semilunar ganglion through the foramen

ovale at the skull base (see Fig. 9-3 inset9). The remainder

of this chapter discusses only the sensory components of

this nerve system as they relate to local anesthetic blocking

techniques for cosmetic facial procedures.

Sensory anatomy of the ophthalmic nerve (V1)

The ophthalmic nerve, or first division of the trigeminal, is

a sensory nerve. It supplies branches to the cornea, ciliary

body, and iris; to the lacrimal gland and conjunctiva; to the

part of the mucous membrane of the nasal cavity; and to

the skin of the eyelids, eyebrow, forehead, and upper lateral

nose (see Fig. 9-3 V1). The smallest of the three divisions of

the trigeminal, it divides into three branches: the frontal,

the nasociliary, and the lacrimal.9 The frontal nerve divides

into the supraorbital and supratrochlear nerves providing

sensation to the forehead and anterior scalp.

The nasocillary nerve divides into four branches, two

of which supply sensory innervation to the face. These

two branches are the infratrochlear and the ethmoidal

nerves. The infratrochlear nerve supplies sensation to

the skin of the medial eyelids and side of the nose. The
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Figure 9-3. Main branches of the trigeminal nerve supplying sensation to the respective facial areas. The inset shows the trigeminal
ganglion with the three main nerve branches.

terminal branch of the ethmoidal nerve is called the exter-

nal (or dorsal) nasal nerve. The ethmoidal nerve innervates

the skin of the nasal dorsum and tip. The lacrimal nerve

innervates the skin of the upper eyelid.

Local Anesthetic Techniques for the
Scalp and Forehead

The frontal nerve exits through a notch (in some cases

a foramen) on the superior orbital rim approximately

27 mm lateral to the glabellar midline. This supraorbital

notch is readily palpable in most patients. After exiting

the notch or foramen, the nerve traverses the corruga-

tor supercilli muscles and branches into a medial and lat-

eral portion. The lateral branches supply the lateral fore-

head and the medial branches supply the scalp. The supra-

trochlear nerve exits a foramen approximately 17 mm from

the glabellar midline (see Fig. 9-4) and supplies sensation

to the middle portion of the forehead. The infratrochlear

nerve exits a foramen below the trochlea and provides sen-

sation to the medial upper eyelid, canthus, medial nasal

skin, conjunctiva, and lacrimal apparatus.10

When injecting this area, it is prudent to always use

the free hand to palpate the orbital rim to prevent inad-

vertent injection into the globe! To anesthetize this area,

the supratrochlear nerve is measured 17 mm from the

glabellar midline and 1–2 cc of 2% lidocaine 1:100,000

epinephrine are injected (see Fig. 9-5 left). The supraor-

bital nerve is blocked by palpating the notch (and or mea-

suring 27 mm from the glabellar midline) and injecting

2 cc of local anesthetic solution (see Fig. 9-5 center). The

infratrochlear nerve is blocked by injecting 1–2 cc of local

anesthetic solution at the junction of the orbit and the

nasal bones (see Figure 9-5 right). In reality, one can block

all three of these nerves by simple injecting 2–4 cc of local

anesthetic solution from the central brow proceeding to

the medial brow Figure 9-6 shows the regions anesthetized

from these blocks.

Sensory anatomy of the maxillary nerve (V2)

The maxillary nerve or second division of the trigeminal

is a sensory nerve that crosses the pterygopalatine fossa

before traversing the orbit in the infraorbital groove and

canal in the floor of the orbit. It appears on the face at
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Figure 9-4. The supraorbital nerve (SO) exits about 27 mm
from the glabellar midline, and the supratrochlear nerve (ST) is
located approximately 17 mm from the glabellar midline. The
infratrochlear nerve (IT) exits below the trochlea.

the infraorbital foramen as the infraorbital nerve.9 At its

termination, the nerve divides into branches that spread

out on the side of the nose, the lower eyelid, and the upper

lip, joining with filaments of the facial nerve.9 Terminal

branches include the following.

The zygomatic nerve arises in the pterygopalatine fossa,

enters the orbit by the inferior orbital fissure, and divides

Figure 9-6. The shaded areas indicate the anesthetized areas
from supraorbital nerve (SO), supratrochlear nerve (ST), and
infratrochlear nerve (IT) blocks.

at the back of that cavity into two terminal branches, the

zygomaticotemporal and zygomaticofacial nerves.

The zygomaticotemporal branch runs along the lateral

wall of the orbit in a groove in the zygomatic bone before

passing through a foramen in the zygomatic bone and

entering the temporal fossa. It ascends between the bone

and substance of the temporalis muscle and pierces the

Figure 9-5. The forehead and scalp are blocked by a series of injections from the central to the medial brow.
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temporal fascia about 2.5 cm above the zygomatic arch

where it is distributed to the skin of the side of the forehead

(see Fig. 9-3 V2).

The zygomaticofacial branch passes along the infero-

lateral angle of the orbit, emerges on the face through a

foramen in the zygomatic bone, and perforates the orbic-

ularis oculi and supplies the skin on the prominence of the

cheek (see Fig. 9-3 V2).

As the maxillary nerve traverses the orbital floor and

exits the infraorbital foramen, it branches into a plexus of

nerves that has the following terminal branches.

The inferior palpebral branches ascend behind the

orbicularis oculi muscle and supply the skin and conjunc-

tiva of the lower eyelid (see Fig. 9-3 V2).

The lateral nasal branches (rami nasales externi) supply

the skin of the side of the nose (see Fig. 9-3 V2).

The superior labial branches are distributed to the skin

of the upper lip, the mucous membrane of the mouth, and

labial glands (see Fig. 9-3 V2).

Local Anesthetic Techniques for
the Infraorbital Nerve Block

The infraorbital nerve exits the infraorbital foramen 4–7

mm below the orbital rim in an imaginary line dropped

from the medial limbus of the iris or the pupillary mid-

line. The anterior superior alveolar nerve branches from

the infraorbital nerve before it exits the foramen, and

thus some patients will manifest anesthesia of the ante-

rior teeth and gingiva if the branching is close to the fora-

men. Areas anesthetized include the lateral nose, anterior

cheek, lower eyelid, and upper lip on the injected side. This

nerve can be blocked either by the intraoral or extraoral

route.

To perform an infraorbital nerve block from an intraoral

approach, topical anesthesia is placed on the oral mucosa at

the vestibular sulcus just under the canine fossa (between

the canine and first premolar tooth) and left for several

minutes. The lip is then elevated and a 1.5-inch 27 gauge

needle is inserted in the sulcus and directed superiorly

toward the infraorbital foramen (see Fig. 9-7). The nee-

dle does not need to enter the foramen for a successful

block. The anesthetic solution needs only to contact the

vast branching around the foramen to be effective. It is

imperative to use the other hand to palpate the inferior

orbital rim to avoid injecting the orbit. Two to four cc of

2% lidocaine with 1:100,000 epinephrine is injected in this

area for the infraorbital block.

The infraorbital nerve can also be very easily blocked

by a facial approach. This is the preferred route of the

author. This may also be the preferred route in dental-

phobic patients. A 27 ga 0.5-inch needle is used and is

placed through the skin and aimed at the foramen in

a perpendicular direction. Two to four cc of local anes-

thetic solution is injected at or close to the foramen (see

Figure 9-7. The intraoral approach for local anesthetic block of the infraorbital nerve.
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Figure 9-8. The facial approach for local anesthetic block of the
infraorbital nerve.

Fig. 9-8). Again, the other hand must constantly palpate

the inferior orbital rim to prevent inadvertent injection

into the orbit.

A successful infraorbital nerve block will anesthetize

the infraorbital cheek, the lower palpebral area, the lateral

nasal area, and superior labial regions, as shown in Fig-

ure 9-9.

Figure 9-9. Area of anesthesia from unilateral infraorbital nerve
block.

The aforementioned techniques provide anesthesia to

the lateral nasal skin but does not provide anesthesia to

the central portion of the nose. A dorsal (external) nasal

nerve block will supplement nasal anesthesia by providing

anesthesia over the area of the cartilaginous nasal dorsum

and tip. This supplementary nasal block is accomplished

by palpating the inferior rim of the nasal bones at the

osseous cartilaginous junction. The dorsal nerve (anterior

ethmoid branch of the nasocillary nerve) emerges 5–10

mm from the nasal midline at the osseous junction of the

inferior portion of the nasal bones (the distal edge of the

nasal bones) (see Fig. 9-10). The dotted line in Figure 9-14

shows the course of this nerve under the nasal bones before

emerging.

Two often-overlooked nerves in facial local anesthetic

blocks are the zygomaticotemporal and zygomaticofacial

nerves. These nerves represent terminal branches of the

zygomatic nerve. The zygomaticotemporal nerve emerges

through a foramen located on the anterior wall of the

temporal fossa. This foramen is actually behind the lateral

orbital rim posterior to the zygoma at the approximate

level of the lateral canthus (see Fig. 9-11).
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Figure 9-10. The dorsal (external) nasal nerve is blocked subcutaneously at the osseous-cartilaginous junction of the distal nasal bones.

Figure 9-11. The zygomaticotemporal nerve is blocked by placing the needle on the concave surface of the posterior lateral orbital
rim.

92
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Injection technique involves sliding a 1.5-inch nee-

dle behind the concave portion of the lateral orbital rim.

It is suggested that one closely examine this area on a

model skull prior to attempting this injection, as it will

make the technique simpler.

To orient for this injection, the doctor needs to palpate

the lateral orbital rim at the level of the frontozygomatic

suture (which is frequently palpable). With the index fin-

ger in the depression of the posterior lateral aspect of the

lateral orbital rim (inferior and posterior to the frontozy-

gomatic suture), the operator places the needle just behind

the palpating finger (which is about 1 centimeter posterior

to the frontozygomatic suture) (see Fig. 9-11). The needle

is then “walked” down the concave posterior wall of the

lateral orbital rim to the approximate level of the lateral

canthus. After aspirating, 1–2 cc of 2% lidocaine 1:100,000

epinephrine is injected in this area with a slight pumping

action to ensure deposition of the local anesthetic solution

at or about the foramen. Again, it is important to hug the

back concave wall of the lateral orbital rim with the needle

when injecting.

Blocking the zygomaticotemporal nerve causes anesthe-

sia in the area superior to the nerve including the lateral

orbital rim and the skin of the temple from above the zygo-

matic arch to the temporal fusion line (see Fig. 9-12 ZT).

The zygomaticofacial nerve exits through a foramen (or

foramina in some patients) in the inferior lateral portion

of the orbital rim at the zygoma. If the surgeon palpates the

junction of the inferior lateral (the most southwest portion

Figure 9-13. The zygomaticofacial nerve(s) is blocked by injecting the inferior lateral portion of the orbital rim.

Figure 9-12. The anesthetized areas from the zygomaticotempo-
ral (ZT) and the zygomaticofacial nerve (ZF).

of the right orbit, if you will) portion of the lateral orbital

rim, the nerve emerges several millimeters lateral to this

point. By palpating this area and injecting just lateral to

the finger, this nerve is successfully blocked with 1–2 cc

of local anesthesia (see Fig. 9-13). Blocking this nerve will
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result in anesthesia of a triangular area from the lateral

canthus and the malar region along the zygomatic arch

and some skin inferior to this area10 (see Fig. 9-12).

Total second division nerve block

An efficient and simple technique to obtain hemi midfa-

cial local anesthesia is to block the entire second division

or maxillary nerve. This will anesthetize the entire hemi-

maxilla and the unilateral maxillary sinus by blocking the

pterygopalatine, infraorbital, and zygomatic nerves and

their terminal branches. This is an easily learned tech-

nique involving an intraoral approach at the posterior lat-

eral palate (see Fig. 9-14). The maxillary nerve block via

the greater palatine canal was first described in 1917 by

Mendel.11 The greater palatine foramen is located ante-

rior to the junction of the hard and soft palate medial to

the second molar tooth (see Fig. 9-14 center). The fora-

men is usually found about 7 mm anterior to the hard and

soft palate junction. This junction is seen as a color change

such that the tissue overlying the soft palate is darker pink

than the tissue overlying the hard palate. The key to this

block is to place a 1.5-inch needle through the greater pala-

tine foramen. It sometimes takes multiple needle sticks to

localize the foramen. Due to the need for multiple sticks,

the palatal mucosa in this area is first infiltrated with

0.5 cc of lidocaine to facilitate painless location of the

greater palatine foramen. A 1.5-inch 25 or 27 ga needle is

bent to a 45 degree angle and will usually easily negotiate

the pterygopalatine canal, thereby placing the local anes-

thetic solution into the pterygopalatine fossa. The course

of the maxillary division of the trigeminal nerve (V2) is as

follows. The second division of the trigeminal nerve arises

from the gasserian ganglion in the medial cranial fossa

and exits the skull via the foramen rotundum (see Fig.

9-14 right). The nerve then traverses the superior aspect

of the pterygopalatine fossa, where it divides into three

major branches: the pterygopalatine nerve, the infraor-

bital nerve, and the zygomatic nerve.12 These nerves are

targeted in this block.

When the foramen is located, the needle should be

gently advanced. If significant resistance is encountered,

the needle should be withdrawn and redirected. Approx-

imately 5 percent of the population has been shown to

have tortuous canals that impede the needle tip and

in some patients this technique is not possible. It is

also important to aspirate before injecting to prevent

intravascular injection. When the needle is properly posi-

tioned (usually at a depth of 25–30 mm), the injection

(2–4 ml) should proceed over thirty to forty-five sec-

onds. Transient diplopia of the ipsilateral eye may occur.

This results from the local anesthetic diffusing superi-

orly and medially to anesthetize the orbital nerves. The

patient must be assured that if this phenomenon occurs,

it is transient. Again, this technique will anesthetize all

the terminal branches of the maxillary nerve with a single

injection.

Figure 9-14. The maxillary nerve block is performed by locating the greater palatine foramen (left), inserting a bent needle up the
pterygopalatine canal (center) to inject local anesthetic into the ptergopalatine fossa (right). Notice the needle tip in the pterygopalatine
fossa on the far right image. As the second division traverses this area, it is blocked at the main trunk.
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Figure 9-15. The mental foramen is approached intraorally below the root tip of the lower second premolar (left) or from a facial
approach (right).

Sensory anatomy of the mandibular nerve (V3)

The mandibular nerve supplies the teeth and gums of the

mandible, the skin of the temporal region, part of the auri-

cle, the lower lip, and the lower part of the face (see Fig.

9-3 V3). The mandibular nerve also supplies the muscles

of mastication and the mucous membrane of the anterior

two thirds of the tongue. It is the largest of the three divi-

sions of the fifth cranial nerve and is made up of a motor

and sensory root.9

Sensory branches of the mandibular nerve include the

auriculotemporal nerve, which supplies sensation to the

skin covering the front of the helix and tragus (see Fig. 9-3).

The inferior alveolar nerve is the largest branch of the

mandibular nerve. It descends with the inferior alveolar

artery and exits the ramus of the mandible to the mandibu-

lar foramen. It then passes forward in the mandibular

canal, beneath the teeth, as far as the mental foramen,

where it divides into two terminal branches, incisive and

mental nerves. The mental nerve emerges at the men-

tal foramen and divides into three branches. One branch

descends to the skin of the chin, and two branches ascend

to the skin and mucous membrane of the lower lip. The

buccal nerve supplies sensation to the skin over the bucci-

nator muscle.9

Local Anesthetic Techniques
for the Mental Nerve Block

The mental nerve exits the mental foramen on the hemi

mandible at the base of the root of the second premo-

lar (many patients may be missing a premolar due to

orthodontic extractions). The mental foramen is on the

average 11 mm inferior to the gum line (see Fig. 9-15).

There is variability with this foramen, like all foramina.

However, by injecting 2 to 4 cc of local anesthetic solution

about 10 mm inferior to the gum line or 15 mm inferior

to the top of the crown of the second premolar tooth, the

block is usually successful. In a patient without teeth, the

foramen is oftentimes located much higher on the jaw and

can sometimes be palpated. This block is performed more

superiorly in the denture-wearing patient. As stated earlier,

the foramen does not need to be entered because a suffi-

cient volume of local anesthetic solution in the general area

will be effective. By placing traction on the lip and pulling

it away from the jaw, the labial branches of the mental

nerve can sometimes be seen traversing through the thin

mucosa. The mental nerve gives off labial branches to the

lip and chin.

When anesthetized, the distribution of numbness will

be the unilateral lip down to the mentolabial fold, but

many times to the anterior chin and cheek, depending on

the individual furcating anatomy of that patient’s nerve

(see Fig. 9-16). The inferior alveolar nerve also supplies

sensory innervation to the chin pad. The mylohyoid nerve

may also innervate this area. To augment or extend the

area of local anesthesia on the chin, an inferior alveolar

nerve (mandibular dental block) block can be performed

instead of or with the mental nerve block. Additionally,

local skin infiltration in that area may assist.
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Figure 9-16. This shows the anesthetized areas from a unilateral
mental nerve block. Because of various anatomic factors, the area
below the mentolabial fold or at the midline may share other
innervation.

Local Anesthetic Techniques for the Inferior
Alveolar Nerve Block (Intraoral)

Almost every person who has ever been to a dentist has

had this block and is aware of its effects, distribution, and

duration. This block is technically more difficult to master

but is easily learned. The basis of this technique involves

the deposition of local anesthetic solution at or about the

mandibular foramen on the medial mandibular ramus

where the inferior alveolar nerve enters the mandible (see

Fig. 9-17).

Detailed description of this technique is beyond the

scope of this review article but will be outlined as fol-

lows. The patient is seated upright and the surgeon places

the index finger on the posterior ramus and the thumb

in the coronoid notch on the anterior mandibular ramus

(see Fig. 9-17).

A 1.5-inch 27 ga needle is then directed to the medial

mandibular ramus at the level of the cusps of the upper sec-

ond molar and the needle is advanced halfway between the

thumb and index finger of the other hand that is grasping

the mandible.

Two cc of 2% lidocaine, 1:100,000 epinephrine is then

injected in a pumping motion to better the chances of

anesthetic solution contacting the nerve and foramen.

The needle can be slightly bent as shown in Figure 9-18

to negotiate the sometimes outward curvature of the

Figure 9-17. The target of the needle in the intraoral inferior alveolar nerve block is at the entrance of the nerve in the mandibular
foramen on the medial ramus. The needle can be slightly bent with a medial angle to negotiate the flaring anatomy of the ramus. The
mylohyoid nerve (inferior to needle) may or may not be blocked by this technique depending on its level of branching.
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Figure 9-18. The mandibular nerve (V3) block places the local
anesthetic just posterior to the lateral pterygoid plate, where the
third division of the trigeminal nerve exits the foramen ovale.
The needle is walked off the pterygoid plate (1), and the local
anesthetic solution is deposited in the region of the third division
of the trigeminal nerve (2).

mandibular ramus. The surgeon should first aspirate to

avoid intravascular injection. Anesthesia from this block

sometimes takes five to ten minutes to take effect. Pro-

ficiency in this blocking technique requires practice but

is very useful in cosmetic facial procedures. In addition,

the ispilateral tongue is usually anesthetized with this

block. The area anesthetized includes the lower teeth and

gums, the chin, and skin on the lateral chin. The inferior

alveolar nerve block frequently includes the mylohyoid

nerve. In some patients, the mylohyoid nerve branches

above the area of inferior alveolar injection and in this

case needs a specific mylohyoid nerve block, as outlined

previously.

Local Anesthetic Techniques for the Mandibular
Nerve (V3) Block (Facial Approach)

The mandibular nerve can also be blocked from a deep

injection as the nerve exits the foramen ovale, posterior

to the pterygoid plate13 (see number 2 in Fig. 9-18). This

technique requires more experience and has more poten-

tial complications than the intraoral approach.

The technique for performing this block begins with the

patient in supine position with the head and neck turned

away from the side to be blocked. The patient is asked to

open and close the mouth gently so that the operator can

identify and palpate the sigmoid notch. This is the area

between the mandibular condyle and the coronoid pro-

cess. This notch is located about 25 mm anterior to the

tragus. If one places their finger 25 mm anterior to the tra-

gus and opens and closes the jaw, the mandibular condyle

can be palpated with the jaw open. When the jaw is closed,

the finger will be over the sigmoid notch. A 22 ga, 8-cm

needle is inserted in the midpoint of the notch and directed

at a slightly cephalic and medial to angle through the notch

until the lateral pterygoid plate is contacted (number 1 in

Fig. 9-18). This is usually at a depth of approximately 4.5–

5.0 cm. Spinal needles frequently have measuring stops

that can be adjusted to the position of original contact

of the pterygoid plate. The needle is then withdrawn to

a subcutaneous position and carefully “walked off” the

posterior border of the pterygoid plate (arrows in Fig. 9-

18) in a horizontal plane until the needle no longer tou-

ches the plate and is posterior to it. The needle depth

should be the same as the distance on the needle stop

marker when the pterygoid plate was originally contacted.

The needle should not be advanced more than 0.5 cm

past the depth of the pterygoid plate because the supe-

rior constrictor muscle of the pharynx can be pierced eas-

ily.13 When the needle is in appropriate position, 5 cc of

local anesthetic solution can be administered. The area

anesthetized is shown as V3 in Figure 9-3. Complications

include hematoma formation and subarachnoid injection.

Again, this block should be learned in a proctored situation

and not be attempted by novice injectors.

Sensory anatomy of the scalp

The anterior scalp is anesthetized by injecting the branches

of V1 (supraorbital and supratrochlear nerves) and V2

(the zygomaticotemporal nerve). The greater and lesser

occipital nerves innervate the posterior scalp. The greater

auricular nerve supplies the lateral scalp (see Fig. 9-19).

The greater occipital nerve arises from the dorsal rami

of the second cervical nerve and travels deep to the cer-

vical musculature until it becomes subcutaneous slightly

inferior to the superior nuchal line.14 It emerges on this

line in association with the occipital artery. The artery is

the most useful landmark for locating the greater occipital

nerve.

Local Anesthetic Techniques to Block the Scalp

By performing the brow blocks (see Fig. 9-5), the cervical

plexus block (see Fig. 9-20), and the zygomaticotemporal
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Figure 9-19. Innervation of the scalp where 1 = supratrochlear
nerve, 2 = supraorbital nerve(s), 3 = zygomaticotemporal nerve,
4 = greater auricular nerve, 5 = lesser occipital nerve, 6 = greater
occipital nerve.

Figure 9-20. The cervical plexus block is performed by making a
line from the mastoid process (1) to the level of the transverse
process of C6 (2), then finding the point halfway between these
two marks (X) just posterior to the sternocleidomastiod (dotted
line). Local anesthetic is then injected perpendicularly, superiorly,
and inferiorly in this region (the middle picture also shows the
greater occipital nerve, which is not part of the cervical plexus.)

block (see Fig. 9-11), most of the scalp is anesthetized,

except the posterior area. This is anesthetized by blocking

the greater occipital nerve. One can also perform a ring

block where wheals of local anesthetic are injected every

several centimeters around the entire scalp at about the

level of the eyebrows. About 30 cc of local is required to

perform a scalp-ring block.

Greater Occipital Nerve Block Technique
for Posterior Scalp Anesthesia

The most efficient patient position is sitting upright with

the chin flexed to the sternum.15 The nerve is identi-

fied at its point of entry to the scalp, along the superior

nuchal line one third to one half the distance between

the mastoid process and the occipital protuberance in the

midline14 (see Fig. 9-21). Another measurement for locat-

ing the artery is 2.5–3.0 cm lateral to the occipital pro-

trubence.16 The patient will report pain upon compres-

sion of the nerve: the point at which maximal tenderness

is elicited can be used as the injection site. A 25 ga 5/8-

inch needle is used for the block. The occipital artery is

just lateral to the greater occipital nerve and can be used

as a pulsatile landmark. Two to four cc of local anesthetic

solution can be infiltrated on either side of the artery to

ensure proximity to the nerve. Figure 9-22 shows the der-

matomes anesthetized by blocking the greater occipital

nerve.

Sensory Anatomy of the Neck; Innervation
of the Cervical Plexus

The cervical plexus is formed from the ventral rami of

the upper four cervical nerves (see Fig. 9-21 center). The

dorsal and ventral roots combine to form spinal nerves as

they exit through the intervertebral foramen. The ante-

rior rami of C2 through C4 form the cervical plexus. The

cervical plexus lies just behind the posterior border of

the sternocleido-mastoid muscle, giving off both superfi-

cial (superficial cervical plexus) and deep branches (deep

cervical plexus). The branches of the superficial cervical

plexus supply the skin and superficial structures of the

head, neck, and shoulder. The deep branches of the cervical

plexus innervate the deeper structures of the neck, includ-

ing the muscles of the anterior neck and the diaphragm

(phrenic nerve) and are not blocked for local anesthetic

procedures.
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Figure 9-21. The greater occipital nerve is in close approximation to the artery of the same name (1). The nerve can be located by
palpating the artery and injecting just medial to it (2). Another landmark is injecting on the nuchal line, one third to one half the distance
between the mastoid prominence and occipital protrubence (3 and 5). Number 4 in the diagram shows the lesser occipital nerve.

Figure 9-22. Blocking the entire ear (with the exception of the
area supplied by the vagus nerve) can be performed by insert-
ing the needle at the black dots and infiltrating along the dotted
lines. This will anesthetize the terminal branches of the auricu-
lotemporal nerve, the lesser occipital nerve, and the anterior and
posterior branches of the greater auricular nerve. The main trunks
of these nerves could be blocked as detailed earlier in this article,
but this terminal infiltration technique may be more convenient.

Superficial branches of the cervical plexus include

the following.

The lesser occipital nerve arises from the second (and

sometimes third) cervical nerve and emerges from the deep

fascia on the posterior lateral portion of the head behind

the auricle, supplying the skin and communicating with

the greater occipital, the great auricular, and the posterior

auricular branch of the facial.

The greater auricular nerve arises from the second and

third cervical nerves and divides into an anterior and a

posterior branch. The anterior branch is distributed to the

skin of the face over the parotid gland and communicates

in the substance of the gland with the facial nerve.

The posterior branch supplies the skin over the mastoid

process and on the back of the auricle, except at its upper

part; a filament pierces the auricle to reach its lateral sur-

face, where it is distributed to the lobule and lower part of

the concha. The posterior branch communicates with the

lesser occipital nerve, the auricular branch of the vagus,

and the posterior auricular branch of the facial nerve.

The cutaneous cervical nerve (cutaneus colli nerve, ante-

rior cervical nerve) arises from the second and third cervical

nerves and provides sensation to the antero-lateral parts

of the neck (see Fig. 9-21 center).

Local Anesthetic Techniques for the Cervical Plexus

This technique is used in cosmetic facial surgery to

block the superficial branches of the cervical plexus to
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anesthetize skin of the lateral or anterior neck, the pos-

terior lateral scalp, and portions of the periauricular area

(see Fig. 9-2).

The technique involves lying the patient back with the

sternocleidomastiod flexed, exposing the mastoid process

and the transverse process of C6 (Chassaignac’s Tubercle)

(approximate level of the cricoid cartilage) (see Fig. 9-21

left). This line is divided in half at the posterior border of

the sternocleidomastoid to determine the injection point.

Another technique is to simply bisect the distance from the

origin and insertion of the sternocleidomastoid without

osseous landmarks. The success of this block involves a

larger volume of local anesthesia diffusing and spreading

out over a larger area rather than absolute accuracy of

the nerve position. 3 to 5 cc of local anesthetic solution

is injected subcutaneously with the needle perpendicular

to the skin. The needle is then redirected superiorly and

another 3 to 5 cc are injected. Finally, the needle is then

directed inferiorly and another 3 to 5 cc is injected. Figure

9-21 (center) shows the areas anesthetized by a cervical

plexus block.

Phrenic nerve involvement is rare with superficial cervi-

cal plexus block (more common with deep cervical blocks)

but technically possible as C3, 4, and 5 innervate the

diaphragm. Healthy patients can tolerate a hemi paral-

ysis of the diaphragm. However, caution must be used in

patients with cardiopulmonary problems because assisted

ventilation may be required. It must be kept in mind that

a bilateral block could potentially de-innervate the entire

diaphragm. To prevent unwanted spread of local anesthetic

solution, this injection is just subcutaneous in placement

and never done bilaterally.

Selected Area Blocks

Anesthesia for the ear

Four nerve branches supply sensory innervation to the ear.

The anterior half of the ear is supplied by the auriculotem-

poral nerve, which is a branch of the mandibular portion

of the trigeminal nerve. The posterior half of the ear is

innervated by two nerve branches derived from the cervi-

cal plexus: the great auricular nerve and the lesser occipital

nerve (see Fig. 9-22 center). The auditory branch of the

vagus nerve innervates the concha and external auditory

canal.

Although these nerves can be individually targeted with

blocks, a circumferential infiltration (ring block) will anes-

thetize the entire ear, except the concha and the external

auditory canal, which are innervated by the Vagus nerve

(CN X). The needle is inserted into the skin at the junc-

tion where the earlobe attaches to the head. The anesthetic

should be infiltrated while the needle is advanced to the

subcutaneous plane. Infiltration is made in a hexagonal

pattern around the entire periphery of the ear (see Fig. 9-

22). The chonal bowl and external auditory canal will need

separate infiltration. One should aspirate (as with all injec-

tions) prior to injection to prevent intravascular injection.

Anesthesia for the nose

The nose receives innervation from multiple nerves. The

supratrochlear and infratrochlear nerves innervate the

root, bridge, and upper portion of the side of the nose.

The infraorbital nerve supplies the skin on the side of

almost half of the lower nose. The external nasal branch

of the anterior ethmoidal nerve (dorsal nasal nerve) exits

between the nasal bone and the lateral nasal cartilage to

supply the skin over the dorsum of this part of the nose

to the tip.

Anesthetic techniques for blocking the nose vary with

the type of procedure being performed. To block the exter-

nal nasal structures (the bridge and tip), bilateral blocks

of the following nerves are performed: infraorbital, supra-

trochlear, infratrochlear, and the dorsal nasal nerves.

For internal nasal surgery such as rhinoplasty or nasal

trauma, the aforementioned blocks are performed in con-

junction with the following. The second division max-

illary block is valuable in providing supplemental anes-

thesia. This is shown in Figure 9-14. For septal anesthe-

sia, local anesthetic solution is deposited 1 cm in front

of the sphenoid rostrum to block the posterior and supe-

rior branches of the sphenoplatine nerve (see Fig. 9-23).

Bending a 1.5-inch needle will improve visualization while

injecting. The infiltrations are performed from posterior

to anterior to prevent needle puncture bleeding from

obscuring the field. Infiltration can also be made into the

inferior turbinates.

Blocking the lips

Minimally invasive cosmetic surgery techniques such as

filler injections may require local anesthesia of the lips.

Although the doctor could perform bilateral infraorbital

and mental nerve blocks, they present disadvantages.

Many practitioners are uncomfortable with these blocks,
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Figure 9-23. Septal anesthesia is performed to block branches of
the sphenopalatine nerve and constrict the vascular supply.

and they can be unpleasant for the patient. In addition,

this combination of blocks will render a large area of the

face insensate for several hours, which is disconcerting to

patients. A simple technique for obtaining anesthesia of the

upper and lower lips is to inject 0.5 cc increments of 2%

lidocaine with 1:100,000 epinephrine across the vestibule

of the anterior maxilla and mandible (see Fig. 9-24). This

simple technique is performed as follows. First, topical

anesthesia is applied to the anterior and mandibular sul-

cus for several minutes. Next, a 0.5-inch 30 ga needle is

used to deposit 0.5 cc increments of anesthesia in four to

five areas between the canine teeth. This technique will

provide profound anesthesia in the perioral area, which is

usually sufficient for filler injection.

Figure 9-25. This rendition shows the approximate area anes-
thetized with the vestibular anesthesia technique.

Figure 9-25 shows the area anesthetized by using the

infiltration technique in both lips. Obviously, only the

upper or lower lip can be anesthetized, respectively.

Although profound anesthesia may extend from the nasal

tip to the chin, some patients can still feel pain at the lateral

portions of the lips but usually tolerate injection.

Tumescent Anesthesia

Dermatologist Jeffery A. Klein, M.D., popularized the

concept of tumescent local anesthesia and thereby rev-

olutionized outpatient liposuction as well as enhanced

other cosmetic procedures. The word “tumescent” means

swollen and firm. By injecting a large volume of very dilute

lidocaine (local anesthetic) and epinephrine (capillary

Figure 9-24. A simple vestibular infiltration technique can assist cosmetic techniques such as the injection of fillers.
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constrictor) into subcutaneous fat, the targeted tissue

becomes swollen and firm, or tumescent. The tumescent

technique is a method that provides local anesthesia to

large volumes of subcutaneous fat and thus permits lipo-

suction totally by local anesthesia. The tumescent tech-

nique may eliminate the need for both general anesthesia

and IV narcotics and sedatives.

The tumescent technique for liposuction (1) provides

local anesthesia, (2) constricts capillaries and prevents sur-

gical blood loss, and (3) provides fluid to the body by sub-

cutaneous injection so that no IV fluids are needed.18

Depending on the clinical requirements, a tumescent

anesthetic solution may contain a five- to fortyfold dilu-

tion of lidocaine found in commercially available for-

mulations of local anesthesia. Commercial solutions of

lidocaine used by dentists and anesthesiologists typically

contain 1 gm (1,000 mg) of lidocaine and 1 mg of

epinephrine per 50 ml (2% lidocaine with 1:200,000

epinephrine) of saline. In contrast, tumescent solutions of

local anesthesia contain approximately 0.5–1 gm of lido-

caine and 1 mg of epinephrine in 1,000 ml of NSS. This is a

twentyfold dilution of the commercial version of lidocaine

and epinephrine.18

Tumescent liposuction totally by local anesthesia has

proven to be extremely safe despite the use of unprece-

dented large doses of lidocaine and epinephrine. One

explanation for this remarkable safety is the extreme dilu-

tion of the tumescent local anesthetic solution. Large vol-

umes of dilute epinephrine produce intense constriction

of capillaries in the targeted fat, which in turn greatly

delays the rate of absorption of lidocaine and epinephrine.

Undiluted lidocaine and epinephrine are absorbed into

the bloodstream in less than an hour. Tumescent dilu-

tion causes widespread capillary constriction that causes

the absorption process to be spread over twenty-four to

thirty-six hours. This reduces peak concentration of lido-

caine in the blood, which in turn reduces the poten-

tial toxicity of a given dose of lidocaine (see Chap-

ter 8). Dentists typically use concentrated epinephrine,

which may cause a tachycardia, or rapid heart rate, if the

epinephrine is rapidly absorbed. When very dilute tumes-

cent epinephrine is used, the widespread vasoconstriction

slows the rate of epinephrine absorption, which in turn

prevents an increase in heart rate.18

Profound vasoconstriction (shrinkage of capillary

blood vessels) results from the tumescent infiltration of a

large volume of dilute epinephrine into subcutaneous fat.

Tumescent vasoconstriction is so complete that liposuc-

tion can be done with virtually no blood loss. In contrast,

the older forms of liposuction used before the invention of

the tumescent technique were associated with so much sur-

gical blood loss that autologous blood transfusions were

often routine.

Because the vasoconstriction delays lidocaine absorp-

tion, the local anesthetic remains in place in the fat

for many hours. This prolonged anesthesia may permit

surgery for up to ten hours after infiltration and can pro-

vide twenty-four to thirty-six hours of significant postop-

erative analgesia in some patients.

Maximum recommended lidocaine dosage is 40 mg ·
kg−1 to 50 mg · kg−1 for tumescent liposuction when lido-

caine is greatly diluted. This is a relatively large dosage com-

pared to the 7 mg · kg−1 that is widely accepted as the “safe

maximum dose for lidocaine with epinephrine.” Anesthe-

siologists use nondiluted lidocaine for nerve blocks such

as epidural blocks.18

Because tumescent local anesthesia lasts so long, tumes-

cent liposuction is less painful and more pleasant than

liposuction under general anesthesia or IV sedation. With

tumescent local anesthesia, patients are able to avoid the

postoperative nausea and vomiting associated with gen-

eral anesthesia or IV opioids. Tumescent anesthesia is so

efficient at providing fluid to the body that it is unneces-

sary to administer IV fluids. There is a risk of dangerous

fluid overload if excessive IV fluids are given to a tumescent

liposuction patient.18

Tumescent Local Anesthesia for Facial Procedures

Although any part of the head or neck can, in theory, be

blocked, sometimes it is easier or advantageous to utilize

tumescent anesthesia instead of blocks. One big advantage

is the simultaneous hemostasis that accompanies the pain

control. Head and neck procedures that lend themselves to

tumescent local anesthesia include platysmaplasty (“neck-

lift”), rhytidectomy (facelift), brow and forehead lift, and

resurfacing procedures. This author utilizes tumescent

anesthesia for all of these except skin resurfacing. IV seda-

tion with reliance on the potency of ketamine will obtund

these patients. Niamtu finds that tumescent local anes-

thesia distorts the anatomy too much for his preferences.

Many practitioners favor this technique with laser resur-

facing or chemical peel. Generally, tumescent anesthesia
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would be combined with selected local anesthetic blocks.

This adds extra time, material, and equipment to resur-

facing, so Niamtu has not embraced it.

For rhytidectomy, there exist numerous advantages

for the use of tumescent local anesthesia. The effects of

pain control and hemostasis are obvious. The ability of

the engorged tumescent anesthetic solution to hydrodis-

sect the subcutaneous plane is, in Niamtu’s opinion,

paramount. The efficacy of rhytidectomy hinges on the

correct tissue planes being dissected and manipulated.

Novice surgeons frequently become confused when spe-

cific tissue planes are required. By engorging the subcu-

taneous plane with 50–100 cc of tumescent anesthesia in

each pre- and postauricular areas as well as the 100–200

cc in the submental and cervical regions, the facelift can

be performed solely with local anesthesia (see Figs. 9-26

to 9-29).

Blocking the entire face

Although many cosmetic facial procedures are performed

with IV sedation or general anesthesia, many can be per-

formed with only local anesthetic techniques if one mas-

ters the blocks described in this chapter. Although this

author usually uses IV sedation for facelift, chemical peel,

and laser resurfacing, he has performed these procedures

with only local anesthesia. Even when using IV sedation

or general anesthesia, a prudent surgeon will utilize local

anesthetic techniques. This allows the anesthesia provider

to maintain the patient with less IV medication or gas and

Figure 9-26. Tumescent local anesthesia is infiltrated in the pre-
and postauricular areas prior to facelift.

Figure 9-27. The preauricular and jowl tissues are engorged with
tumescent in preparation for facelift.

provides superior postoperative pain control. Figure 9-30

shows the various dermatomes providing sensation to the

head and neck. By realizing the nerves that supply these

areas, a customized “anesthetic map” may be made by the

surgeon applicable to the operated areas.

Figure 9-28. The submental area is engorged with 100 cc of
tumescent anesthesia in preparation for platysmaplasty.
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Figure 9-29. The facelift flap is dissected fifteen minutes after
tumescent injection to the pre- and postauricular regions. Notice
the bloodless field, which speaks for the effectiveness of the
tumescent technique.

Using the picture in Figure 9-30, the surgeon can cre-

ate a formula for which blocks are required for what

procedure. An example would be to select a procedure, say

endoscopic brow and forehead lift. Look at Figure 9-30 and

see what blocks correspond with which dermatomes. For

the endoscopic brow, one would need to block bilaterally

ST, SO, GO, LO, AT, and ZT. Because of anatomic vari-

ables, crossover may be needed with adjacent dermatomes,

but Figure 9-30 should be a good map and starting

point.

SUMMARY

A firm knowledge of the sensory neuroanatomy of the

head and neck can benefit the practice of cosmetic facial

surgery for both the surgeon and the patient. Although the

pathways of sensation for the head and neck are complex,

they can be easily and safely blocked by reviewing the basic

innervation patterns shown in Figure 9-30.

The entire sensory apparatus of the face is supplied

by the trigeminal nerve and several cervical branches.

There exist many patterns of nerve distribution anomaly,

cross innervation, and individual patient variation; how-

ever, by following the basic techniques outlined in this

chapter, the cosmetic surgeon should be able to achieve

pain control of the major dermatomes of the head and

neck.19−22

Figure 9-30. The major sensory dermatomes of the head and
neck. AC = anterior cervical cutaneous colli; AT = auriculotempo-
ral, B = buccal, EN = external (dorsal) nasal, GA = greater auric-
ular, GO = greater occipital, IO = infraorbital, IT = infratroch-
lear, LO = lesser occipital, M = mental, SO = supraorbital,
ST = supratrochlear, ZF = zygomaticofacial, ZT = zygomatico-
temporal.
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10 Local Anesthetics and Surgical Considerations
for Body Contouring

Rodger Wade Pielet, M.D.

INTRODUCTION

LOCAL ANESTHESIA

BREAST AUGMENTATION AND PECTORAL AUGMENTATION

REDUCTION MAMMAPLASTY AND MASTOPEXY

SUCTION-ASSISTED LIPECTOMY

ABDOMINOPLASTY AND CIRCUMFERENTIAL BODY LIFT AND THIGH LIFT

MISCELLANEOUS ALLOPLASTIC BODY AUGMENTATION

INTRODUCTION

A significant number of techniques for proper infiltration

of local anesthetic for body contouring procedures can

be summarized on three levels. First, establish preemp-

tive analgesia and adequate vasoconstriction at all incision

sites. Second, provide both anesthesia and vasoconstric-

tion in all planes of dissection and manipulation. Third,

facilitate vasoconstriction to all vascular beds supplying

the surgical planes of dissection. The third objective is

best accomplished by having an understanding of the mus-

culocutaneous and fasciocutaneous vascular anatomy. In

many cases, these vascular pedicles are in close proximity

to the sensory nerves; but often, they need to be addressed

as distinct anatomic areas. A significant amount of local

infiltration occurs prior to the surgical scrub and prepa-

ration. This allows for an appropriate amount of time to

elapse for adequate analgesia and vasoconstriction.

Breast augmentation, for example, is the second most

requested surgical procedure in many aesthetic surgery

practices. Although there is no dominant vascular sup-

ply to the breast (Maliniak, 1943), the main contributors

are perforators from the internal mammary artery, the

lateral thoracic artery, and intercostal vessels (Fig. 10-1).

There are also perforators from the thoracoacromial and

thoracodorsal vessels to the pectoralis major muscle. This

understanding is important when performing either sub-

glandular or submuscular augmentation mammoplasty

with or without mastopexy.

The glandular tissue receives its sensory innervation

from the lateral mammary rami of the third through sixth

intercostal nerves and medial mammary rami of the sec-

ond through sixth intercostal nerves (Fig. 10-2). A very

separate anterior branch of the fourth intercostal nerve

supplies sensation to the nipple. The nipple and areolar

complex are always supplied by sensory nerves were seen

through the depths the glandular tissue and not by super-

ficial nerves (Fig. 10-3).

LOCAL ANESTHESIA

For proper analgesia as well as vasoconstriction at the

incision sites, Pielet prefers the use of 1% lidocaine with

epinephrine (1:100,000). This is preferable to the use

of bupivicaine with epinephrine because the potent and

prolonged vasodilitation of bupivicaine seems to out-

last the effects of the epinephrine and there is a slightly

higher increase of delayed postoperative bleeding Edi-

tor’s note: Bupivicaine does not have vasodilating prop-

erties. Bupivicaine for postoperative pain management

is discussed later in this chapter. Either 0.5% or 1%

lidoocaine with epinephrine is injected to infiltrate the

areas of vascular perforators or planes of dissection when

necessary.

106
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Figure 10-1. Dominant vascular supply to the breast.

Numerous authors have written about the use of tumes-

cent fluids to infiltrate the superficial and deep layers of

fat when performing liposuction. Tumescent infiltration

is also useful in other procedures, such as breast reduc-

tion and abdominoplasty. The typical tumescent solution

consists of 50 cc of 1% lidocaine plus 1 mg of epinephrine

per liter of normal saline or Lactated Ringers solution.

Other surgeons may choose to add up to 12.5 cc of 8.4%

sodium bicarbonate as well as various concentrations of

hyaluronic acid. Pielet has not found either bicarbonate

or hyaluronic acid to be necessary.

Figure 10-2. Nerve supply to the breast.

Figure 10-3. Local anesthetic injection to the incisional area for
periareolar breast augmentation.

When considering liposuction, for example, it is impor-

tant to have continuous communication with one’s anes-

thesiologist. Factors that must be monitored during these

procedures include the starting hematocrit of the patient,

the volume of tumescent fluid infiltrated, volume of fat

aspirated, volume of crystalloid administered through the

IV, and the amount of lidocaine used.

A useful rule of thumb predicts that if a lidocaine-

epinephrine solution is injected in the amount of 15–30 cc

per 100 cm2 of the area to be treated, the hematocrit will

fall approximately 1% for every 150 cc of fat aspirated. For

example, if 1,500 cc fat were removed by liposuction, the

hematocrit would be expected to fall by approximately

10% (Hetter, 1989). A one-to-one volume of fluid is

injected equal to the amount of lipo-aspirate from any

given area. Depending on the size of liposuction, this

often involves amounts of lidocaine that far exceed the

limits thought to be toxic (see Chapter 8). Because there

is delay in the peak levels for several hours after injection,

lidocaine doses as high as 35 mg · kg−1 have been found to

be completely safe in an outpatient setting (Klein, 1990)

(see Chapter 8).

BREAST AUGMENTATION AND

PECTORAL AUGMENTATION

The three most common incision sites for breast augmen-

tation include the inframammary fold, the peri-areola,

and the axilla. Pielet prefers to perform pectoral aug-

mentation entirely through an axillary incision. Pielet

does not perform the transumbilical approach (TUBA),
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Figure 10-4. Parasternal injection of local anesthesia for breast
augmentation.

as this offers no real advantage over other incision sites.

Following infiltration of the incision areas, the medial

parenchymal breast tissue is infiltrated to block the neu-

rovascular perforators arising from the internal mammary

artery above the ribs (Fig. 10-5). This seems to be equally

effective as distinct, individual intercostal blocks and does

not carry the added minimal risk of pneumothorax, which

is slightly more common in very thin individuals. All injec-

tions can be accomplished with approximately 10–15 cc of

1% lidoocaine with epinephrine per side. Editor’s note: At

least 50–70 cc of 0.5% lidocaine with epinephrine is more

effective. Dr. Pielet is a plastic surgeon and client of Dr. Bar-

inholtz (Chapter 11). Inadequate local analgesia is a rea-

sonable explanation for Barinholtz inability to avoid opioids

with the MIA™ technique. Some surgeons may wish to use

a dilute tumescent solution in the subglandular or subpec-

toral spaces.

Figure 10-5. Marking for lateral intercostals injections in the ante-
rior axillary line for breast augmentation.

Figure 10-6. Accufusor R© pain pump.

Following dissection of the pocket and assurance of

meticulous hemostasis, a small catheter is placed in the

pocket. The catheter is later connected to a postopera-

tive pain pump delivering a constant infusion of 0.25%

bupivicaine to each side. Some devices include an addi-

tional patient-controlled bolus (Fig. 10-6). It is also effec-

tive to place approximately 5–10 cc of 0.25% bupivicaine

in the pocket if the patient does not wish to have catheters

emerging from the skin for a few days after she goes home.

Editor’s note: Up to 50 cc of 0.25% bupivicaine (125 mg) is

considered a safe dose more effective analgesia will result from

using 20–25 cc per breast pocket. Bupivicaine used in these

applications has not demonstrated an increased risk of

postepinephrine, rebound vasodilatation, or hematoma.

REDUCTION MAMMAPLASTY AND MASTOPEXY

These two operations are performed in a very similar

manner. If one considers the breast simplistically, it is com-

prised of an “outer skin envelope” and “inner stuffing.”

The stuffing is basically made up of parenchyma, fat,

and sometimes an alloplastic implant above or below

the pectoralis major muscle. There are several different

procedures, techniques, and potential scar configurations

based on the patient’s needs and surgeon preference. In

general, a breast reduction involves the removal of both

components, skin and stuffing, whereas a breast lift is

usually the removal of skin only.

Most procedures require some degree of skin-flap

elevation above the parenchyma. The nipple/areolar

complex remains attached to the underlying parenchyma

in order to preserve neurovascular continuity. The excep-

tions to this principle are extremely severe cases of symp-

tomatic macromastia. In this instance, the resultant pedicle

would be insufficient to maintain the blood supply to the
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nipple/areola. The second exception would be for patients

whose medical or social (i.e., smoking) history precludes

adequate vascularity and/or safety. In these situations, an

en-bloc amputation of the skin, breast tissue, and fat with

replacement of the nipple/areolar complex is performed

as a free graft.

Regardless of the procedure, all incision sites are infil-

trated with 0.5% or 1% lidocaine with epinephrine. If

any area is to be de-epithelialized, intradermal placement

of dilute local with epinephrine is administered. This

facilitates the process of epidermal removal and aids in

hemostasis of this very vascular plane. The area of the

capsule of the breast that is the plane in which shin flaps

are elevated is infiltrated. These flaps are elevated only

as necessary to accomplish proper redraping of the skin

around the parenchymal pedicle. It is important to ele-

vate skin flaps to only within approximately 1 cm of the

pectoralis fascia. This dramatically decreases postopera-

tive pain. Any rent in the fascia, either sharply with scis-

sors or with electrocautery, or stimulation of the fascia

and underlying muscle produces significant increases in

postoperative pain and should be avoided.

SUCTION-ASSISTED LIPECTOMY

Liposuction remains one of the most commonly per-

formed surgical procedures in this country. For most

patients, the postoperative recovery and pain is directly

proportional to the magnitude of the procedure. In addi-

tion to the principles discussed above, it is important to

adequately infiltrate the treated areas and allow sufficient

time for vasoconstriction. It is possible to perform fat aspi-

rations in the range of 4–6 liters or more on an outpatient

basis using these techniques. Editor’s note: Complications

increase as volumes aspirated exceed 5,000 cc. The incision

port sites are infiltrated with either 0.5% or 1% lidocaine

with epinephrine prior to the surgical prep. There are

several published methods for preparation of the tumes-

cent solution. Very low concentrations of epinephrine

(1:400,000–800,000) will provide adequate vasoconstric-

tion. There are also many different recommendations for

the amount of fluid instilled into each area. In general, a

1:1 ratio of infiltrated fluid to the volume of anticipated

fat removal is utilized. Other surgeons choose to use a

‘super-wet’ technique.

In mid-2004, Pielet started using Vaser3 Assisted Lipos-

election (VAL) in addition to the standard tumescent

infiltration. The VAL has revolutionized the practice of

liposuction. VAL has significantly reduced the use of intra-

operative opioids as compared to other methods of tumes-

cent liposuction, including other applications of ultrasonic

technology. Decreased opioid requirement is likely related

to lesser tissue trauma and increased precision. More harsh

techniques require more vigorous action in both tunnel-

ing with the cannula as well as application of ultrasonic

energy. This decreased precision often results in placement

of the tip of the cannula beyond the area infiltrated with

the local anesthetic-containing tumescent solution. This,

obviously, negates the concept of preemptive analgesia and

also increases opioid requirements, intraoperative discom-

fort, and postoperative pain. Because there is more preci-

sion, less tissue trauma, and minimal opioid requirements,

patients actually complain of less postoperative pain.

ABDOMINOPLASTY AND CIRCUMFERENTIAL

BODY LIFT AND THIGH LIFT

There is enough similarity between these two procedures

to discuss proper infiltration of local anesthetic solutions.

Either of these procedures is combined with various ele-

ments of liposuction, and the principles outlined previ-

ously also apply in this situation. The areas of the inci-

sions are infiltrated in the skin as previously described. For

abdominoplasty, a skin flap is elevated up to the level of

the costal margin. To facilitate abdominoplasty, tumescent

solution is infiltrated for vasoconstriction and preemptive

analgesia, just above the fascia in addition to any areas

subjected to suction lipectomy (Fig. 10-7).

Figure 10-7. Electrocautery device use for reflection of lower
abdominal skin flap for abdominoplasty.
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Figure 10-8. Skin infiltration prior to incision for abdominoplasty.

Modest amounts of fat may be aspirated along with sub-

dermal tunneling to facilitate the dissection (Fig. 10-8).

Electrocautery may be used to develop a skin flap which

is elevated up to the level of the costal margin (Fig. 10-9).

Editor’s note: Sometimes the level of analgesia from the

tumescent fluid is insufficient for the patient to tolerate the

electrical stimulus. Supplementing the tumescent with sub-

fascial injection of the rectus sheath may block the perforat-

ing fibers from the midline branch of the intercostals nerves.

Additionally, it may be helpful to proceed with blunt finger or

scissor dissection to develop the flap. Lastly, one can resort to

an additional bolus of 50 mg ketamine to avoid abandoning

an intravenous anesthetic; i.e. MIA™ technique (see Chapter

1) or intravenous general anesthesia (see Chapter 11).—BLF

Figure 10-9. Subdermal tunneling (with possible modest liposuc-
tion) prior to reflection of skin flap for abdominoplasty.

Once again, great care is taken to dissect the flap slightly

above the fascia, attempting to avoid cutting or stimulat-

ing the fascia or underlying muscles. This is important

for three reasons. First, it allows visualization of vascular

perforators. They are cauterized or ligated before they can

retract into the fascia. Cut, retracted vessels complicate

the task of achieving hemostasis. Second, reduced stimu-

lation and trauma to the fascia and muscle decreases pain.

And third leaving a very thin but well-vascularized layer

of loose areolar tissue appears to decrease the incidence of

postoperative seroma formation. This is particularly help-

ful since the advent of more aggressive liposuction of the

abdominoplasty flap and adjacent areas. The placement

of closed-suction drains is a matter of preference and the

decision is usually made intraoperatively.

The majority of postoperative pain is initially related to

the fascial plication of the abdominal wall. There is a diver-

gence of opinion as to whether or not the imbrication of the

rectus fascia, the “internal corset” of the abdominoplasty,

requires “muscle” relaxation. Those who believe muscle

relaxants are required (see Chapters 11 and 13) also tend

to believe the rectus muscle itself is being brought to the

midline. Lengthy experience with PK MAC/MIA™ tech-

nique for abdominoplasty (see Chapters 1 and 4 ) has

reproducibly obtained adequate muscle relaxation for fas-

cial imbrication with adequate local analgesia. After a few

days, most patients complain less about this area and more

about the areas treated with liposuction.

Formerly, multiport Accufuser catheters were placed

along the fascia for postoperative pain management, but

an increase in the incidence of seromas was consistently

observed despite the use of drains. It is unlikely that this

is related to the small amount of fluid infused over time

but rather is due to the extreme effectiveness of these pain-

control devices. Essentially, the patient is extremely com-

fortable in the immediate postoperative period to such

an extent that they are excessively mobile and shearing

forces develop between the abdominal wall in the ele-

vated skin flap. This appears to be the etiology of the

higher incidence of seromas. A slight amount of discom-

fort does lead to splinting and better effective immo-

bilization of the abdominal wall in the first few days

after surgery. The aggressiveness of the liposuction of

the lateral flank/hip area through the abdominoplasty

incision may also facilitate seroma formation. The two

most important factors to decrease perioperative pain



P1: PBU

cufx091-10 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 16:31

Local Anesthetics and Surgical Considerations for Body Contouring 111

are elevation of the skin flap just above the fascia and

placement of a 25–50 cc bolus of 0.25% bupivicaine in the

fascia and the incision prior to closure.

The thigh lift, both medial and lateral, essentially in-

volves extensive tumescent liposuction, blunt dissection,

and mild elevation of skin flaps. All of these techniques

were outlined earlier in this chapter.

MISCELLANEOUS ALLOPLASTIC

BODY AUGMENTATION

In addition to the breast augmentation and pectoral aug-

mentation discussed previously, there has been a consider-

able increase in the number of requests for both calf aug-

mentation as well as buttock augmentation. In essence,

the dissection for calf augmentation is entirely above the

gastrocnemius muscle through an incision in the popliteal

fossa. Again, the incision line is injected prior to surgical

preparation and a small amount of dilute local and aes-

thetic is injected into the subcutaneous space where the

implants are to be placed. This is often performed as a

purely cosmetic procedure with the placement of one or

two implants on each side. It is also performed as a uni-

lateral procedure in individuals with either developmental

or traumatic asymmetry.

There are many different approaches for buttock

augmentation. Some surgeons prefer a supragluteal or

Figure 10-10. The entire pocket is elevated and corresponds
precisely to the preoperative markings. This technique aids in
hydrodissection, elevation of the plane, hemostasis, and periop-
erative pain management.

infragluteal incision as well as a single midline incision.

Pielet prefers bilateral paramedian incisions, as they seem

to yield the most acceptable cosmetic and functional result.

Dissection is carried down to the muscle and a subepime-

sial plane is dissected. Rather than injecting a bolus of local

anesthetic into the respective pocket, sequential aliquots

of dilute lidocaine with epinephrine are injected into the

undulating epimesium between the muscle fibers (see

Fig. 10-10).
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INTRODUCTION

In the 1840s came the first case reports of successfully

anesthetizing patients for surgical procedures. The agents

used were inhalational agents, specifically diethyl ether and

nitrous oxide. Crawford Long, Horace Wells, and William

T. G. Morton will forever be credited with bringing the

benefits of anesthesia to patients undergoing surgery.1,3

No longer would surgical patients needlessly suffer. In this

era, the only ways to deliver an anesthetic systemically

was by inhalation or ingestion (hollow needles had not

yet been invented). Inhalation agents provided a rapid,

reliable, predictable way to anesthetize patients compared

with ingesting alcohol and/or opiates. Hollow needles were

introduced in the late 1800s.

Although various injectable adjuncts such as opiates,

sedative/hypnotics, dissociative agents, and muscle relax-

ants were developed in the early and mid 20th century,

inhalation agents (i.e., nitrous oxide and the halogenated

ether derivatives such as halothane, ethrane, isoflurane)

were the mainstays of anesthesia until the 1980s. How-

ever, they were far from ideal. Inhalation agents (volatile)

are fraught with a myriad of side effects, such as myocar-

dial depression, hypotension, arrhythmias, and postoper-

ative nausea and vomiting (PONV). Anesthesia was very

risky until the 1980s. The combination of cardiovascular

effects of inhalation agents, the routine use of muscle relax-

ants, and lack of sophisticated monitoring devices other

than ECG, NIABP, and spirometry (in addition to the fin-

ger on the pulse, stethoscope, and direct observation) was

the underlying reason. Anesthetic-related death rates were

generally quoted in the 1-in-10,000 range. With millions

of anesthetics being performed annually, the main focus

of the anesthesia community was to improve patient safety

as opposed to minimizing undesirable side effects such as

prolonged anesthetic effects and PONV.

Many things happened in the 1980s to revolutionize

anesthesia care. The first commercially marketed pulse

oximeter, the Nellcor N-100, was introduced in 1984. Pulse

oximetry dramatically reduced the incidence of adverse

hypoxic events. Not until 1990 did the ASA deem pulse

oximetry a “standard of care.” It was intuitively obvious to

early technology adapters that knowing the patient’s state

of oxygenation instantaneously was infinitely preferable

to relying on clinical signs and/or blood gases. Nonethe-

less, it was most disappointing that it took the ASA six

years to deem SpO2 a standard of care. Capnography

became a standard of care, dramatically reducing the inci-

dence of unrecognized esophageal intubations. The adop-

tion of these two innovations, along with a large influx of

very highly trained anesthesia providers into the profes-

sion, is widely believed to be responsible for the dramatic

reduction in anesthetic-related mortality.4 By the mid-

1990s, anesthetic-related mortality rates had decreased to

approximately 1 in 250,000.5

Another seminal event in the late 1980s that revolution-

ized anesthesia, especially ambulatory anesthesia, was the

introduction of propofol.6 Propofol was the first (and still

the only) rapid, ultra–short-acting sedative/hypnotic with

a lack of cumulative effects.7 Propofol could be admin-

istered continuously for prolonged anesthetics and still

allow patients to awaken rapidly without prolonged som-

nolence (or “hangover”).8,9 It is this quality, as well as an

inherent antiemetic effect, that has made propofol such a

popular agent for outpatient anesthesia.

By the mid-1990s, anesthesia care was extremely safe

and reliable, especially for healthy people having outpa-

tient surgery. The most popular anesthetic technique was

the “balanced” anesthetic. This technique takes advantage

of the utility of volatile agents combined with intravenous

agents for analgesia and muscle relaxation. Most of these

patients were intubated, paralyzed, and mechanically ven-

tilated. Although this technique is safe and reliable, it has

its limitations. Prolonged effects of volatile agents (even

desflurane and sevoflurane), muscle relaxants, and opi-

oids caused prolonged recovery times and a high incidence

of undesirable side effects such as PONV. Also, analgesia

was totally dependent on systemic opioids. Surgeons and

anesthesiologists were at odds about the use and safe doses

of local anesthetics (see Chapter 8). Systemic NSAIDs

were reported by some to increase hematoma formation.

Loss of NSAID analgesia meant increased reliance on opi-

oids and opioid-related PONV. There had to be a better

way.

In 1997, Barinholtz left the hospital-based anesthesia

world. After five years in academic anesthesia, the rapidly

expanding area of office-based anesthesia captured his

interest. Armed with the same knowledge as his colleagues,

Barinholtz set out to develop an anesthesia practice out-

side of the hospital setting that took advantage of all the

technologic and pharmacologic advances to provide the

safest state-of-the-art office-based anesthesia practice. For
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the first time in his career, Barinholtz began to question

everything he did and why he did it. Does every patient

need to be intubated? Does every intubated patient need to

be paralyzed? Are intravenous agents (e.g., propofol) bet-

ter than volatile agents? Is a 20% PONV rate acceptable?

Are some of the techniques Barinholtz administered more

for his convenience than for the best interest of the

patients?

Some of Barinholtz’s first clients were plastic surgeons.

When he first started working with them in their office-

based surgical suites, he soon discovered that providing

a safe anesthetic wasn’t good enough. The “standard”

propofol induction, LMA placement, maintenance with

sevoflurane while judiciously titrating fentanyl, and a

dose of droperidol, was safe and reliable. Most patients

were discharged in less than two hours. Frequently, res-

cue antiemetics and opioids were being administered in

recovery. The biggest complaints were related to PONV

and pain management. Better outcomes were demanded!

The cosmetic surgery patient is not like a typical “elec-

tive” surgical patient. The cosmetic surgery patient isn’t

having surgery for a medical condition. These patients

desire to look better and expect to feel better. A patient

having surgery for a medical condition is most con-

cerned about getting better. In contradistinction, a cos-

metic surgery patient will tend to be highly critical of every

aspect of care preoperatively, intraoperatively, and post-

operatively, in addition to the achievement of the desired

cosmetic result. Once through this process, the cosmetic

surgical patient will ultimately answer the question, “Was

it worth it?” A rocky perioperative course due to anesthe-

sia can reflect poorly on the surgeon. Conversely, a won-

derful anesthetic experience will reflect very positively on

the surgeon and the anesthesia provider. Optimizing every

aspect of anesthetic care, from the preoperative evalua-

tion through the postoperative follow-up, became the new

goal.

What follows is the distillation of eight years of expe-

rience in office-based elective cosmetic surgery. What

evolved was a propofol-based, intravenous anesthetic,

guided by neurophysiologic monitoring, with minimal

airway intervention and judicious use of local anesthet-

ics. Based on vastly improved PONV rates and minimal

postoperative pain management, Barinholtz’s approach

provides an anesthetic for the cosmetic surgery patient

superior to the former “standard” (vide supra).

THE IDEAL ANESTHETIC

For more than 150 years, the professionals who have ded-

icated their careers to caring for people during one of the

scariest, most stressful and anxiety-provoking experiences

of their lives have strived to do so with caring, compassion,

and above all safety.

What would the ideal anesthetic look like? In a per-

fect world, the ideal anesthetic would have the following

characteristics:

1. SAFE—0% morbidity/mortality rate.

2. QUICK—minimum of time to achieve the desired

effect and wear off just as rapidly.

3. EASY/RELIABLE—simple to administer and have

very predictable effects.

4. EMERGENCE—wear off quickly without undesir-

able side effects.

5. ANALGESIC—pain-free experience.

6. AMNESTIC/SEDATIVE/HYPNOTIC (same cate-

gory because patients make no distinction among

the three)—from a patient’s perspective, as long as

they have no memory of anything they don’t desire

to remember perioperatively, it makes no difference

to them if they were actually completely asleep.

7. NO MOVEMENT—although this may not be the

largest preoccupation from an anesthesiologist’s

point of view, it is the single largest issue for a

surgeon. Patients talking during their surgery is

an additional issue. Whereas a patient may not be

aware or care if they are babbling incessantly during

surgery, it is very distracting and will upset even the

most tolerant surgeon.

No one agent or technology will achieve all seven of

these objectives. However, application of the current phar-

macologic agents and anesthetic monitoring technologies

comes very close.

COMBINING AGENTS—COMPONENT THERAPY

The best argument for an intravenous anesthetic reg-

imen is that one has independent control over every

anesthetic variable. Balanced anesthesia or TIVA relies

on hypnosis augmented by the addition of analgesics

and muscle relaxants. In contrast, an inhalational anes-

thetic provides hypnosis, analgesia, and a degree of muscle
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relaxation as an all-in-one package. A sedative/hypnotic

such as propofol will provide only unconsciousness and/or

amnesia. Dissociative agents (e.g., ketamine) and/or opi-

oids will provide systemic analgesia. If a small amount

of skeletal muscle relaxation is necessary for a rectus

muscle repair, for example, a small, subparalyzing dose

of a short-acting nondepolarizing agent (e.g., rocuro-

nium) provides the desired effect without paralyzing the

diaphragm, avoiding the need for intubation and positive

pressure ventilation. Adjuncts such as intravenous anti-

cholinergics, antiemetics, and vasoactive agents such as

labetolol, esmolol, and ephedrine provides unparalleled

control over every aspect of anesthetic effect and side

effect. More recently utilized agents, such as the centrally

acting alpha2 agonists clonidine and dexmetetomodine,

promise to improve the anesthetic even more. In order to

optimize the anesthetic, neurophysiologic monitoring for

depth of anesthesia and liberal use of local analgesia are

essential.

ANESTHETIC AGENTS FOR TOTAL INTRAVENOUS

ANESTHESIA (TIVA)

Benzodiazepines

For many years, preoperative administration of diazepam

for anxiolysis and perioperative amnesia was a mainstay

of most anesthetic regimens. In more recent years, the

more potent, shorter-acting, and more amnestic midazo-

lam replaced diazepam. For many, midazolam is still part

of virtually every anesthetic. Although a reliable amnes-

tic, it does have its drawbacks. In an elegant Level 1

study, Oxorn10 demonstrated a lack of propofol sparing

effect with 2 mg midazolam premedication in a nono-

pioid anesthetic. Oxorn reported that midazolam has an

antianalgesic effect.10,11 When administered PO for pedi-

atric patients, even for propofol/sevoflurane-based anes-

thetics it can be the rate-limiting factor in recovery.12 For

GI procedures, the use of even modest doses of mida-

zolam, with or without opioids, can result in prolonged

sedation and/or amnesia. Patients often cannot recall

results discussed with the gastroenterologist after the pro-

cedure. In contrast, patients receiving propofol, without

benzodiazepines, for these procedures not only remember

results discussed postoperatively but also recover much

more quickly. With the more widespread adminstration

of centrally acting alpha2 agonists such as clonidine13

and dexmetetomidine, which provide excellent anxiol-

ysis, the role of benzodiazepines is being called into

question.

Alpha2 Agonists

Clonidine

Although developed as an antihypertensive agent, cloni-

dine has attracted the interest of the anesthesia commu-

nity for many years. Over the past fifteen years, clonidine

has been administered by intravenous, epidural, spinal,

and intra-articular routes.14−18 Clonidine accentuates and

spares concomitantly administered anesthetic agents.19,20

Clonidine is particularly well suited for use in cosmetic

surgery patients.21,22 Its sedative and anxiolytic effects

make it an ideal preoperative agent, obviating the need

for midazolam. Its sedative and analgesic effects help min-

imize propofol usage,23−25 as well as opioids, thus mini-

mizing PONV. Its prolonged antiadrenergic effect helps

control blood pressure perioperatively, thus theoreti-

cally minimizing chances of hematomas postoperatively.

Clonidine has some limitations and concerns, however.

Administered orally (usually in the 0.1–0.3 mg range),26,27

it must be given thirty to sixty minutes prior to surgery.

Once given, the dose cannot be titrated. Although gener-

ally predictable, the desired de facto tranquilizing effect

is not always achieved. Clonidine 0.2 mg will achieve

a 2.5–5.0 ug · kg−1 blood level in patients weigh-

ing between 95–175 pounds. De facto tranquilization is

nearly always achieved with a therapeutic dose. Alter-

natively, sometimes the effect is more dramatic than

desired, requiring increased perioperative fluids and occa-

sional use of adrenergic agents to support blood pressure

(Table 11-1).

Dexmetetomidine

This centrally acting alpha2 agonist, FDA-approved for

sedating ICU patients, is eight times more potent than

clonidine.28 Recently, Mayer29 at the University of Illi-

nois and Shapiro30 at Harvard have been involved in

clinical trials in the perioperative use of dexmetetomi-

dine. This rapidly acting (approximately ten minutes),

short-acting, intravenous agent shows great promise in

outpatient anesthesia.28 Currently, however, its use is

cost-prohibitive in the price-sensitive world of cosmetic

surgery.
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Propofol

In 2007, no discussion of anesthesia for cosmetic surgery

can be complete without including propofol. A deriva-

tive of isopropylphenol, propofol has single-handedly rev-

olutionized outpatient anesthesia. With propofol as the

principal anesthetic agent, aided by judicious use of small

amounts of opioids and ketamine and guided by neuro-

physiologic monitoring, a reliable TIVA is possible. In

Barinholtz’s practice, every cosmetic procedure, from

facelifts to abdominoplasties to breast reductions to prone

liposuction, is performed with a propofol-based anesthetic

with no more airway intervention than an oropharyngeal

airway. The success of this technique depends on the clin-

ical vigilance of the anesthesiologist as well as neurophys-

iologic monitoring and local anesthetics.

Ketamine

Developed in the 1960s and popularized as a pediatric

and veterinary anesthetic agent, ketamine was largely over-

looked for use in cosmetic surgery until recently (see Chap-

ters 1 and 4).

Historically, large doses of ketamine administered to

pediatric and trauma patients (2–4 mg · kg−1),31 fre-

quently without amnestics such as midazolam, resulted

in profound dysphorias and/or hallucinations. Because of

unpredictable outcomes, ketamine fell out of favor with

anesthesiologists (vide supra).

In the 1990s, some began mixing smaller amounts of

ketamine with propofol with impressive results.32,33 Total

doses of ketamine of less than 1 mg · kg−1 administered

by bolus or continuous infusion in the presence of ade-

quate propofol thynosis attenuates the response to local

anesthetic injections and minimizes opioid requirements.

In fact, PK MAC in the presence of clonidine premed-

ication, BIS-monitored propofol to 60–75, and adequate

local anesthesia obviates the need for opioids altogether.34

Opioids

Unfortunately, in Barinholtz’ practice, despite the use of

clonidine and ketamine in conjunction with propofol, the

complete elimination of opioids has not been possible.

The surgeons, although adept at administering local anes-

thetic agents for the most part, aren’t perfect. Plastic sur-

geons take exception to interrupting surgery to administer

more local. Rather, they insist on increasing the depth of

the anesthetic. Perhaps, with more surgeon education, the

benefits of more local over increasing anesthetic depth will

be worth the very modest amount of time required to do so.

Barinholtz’ surgeons don’t view PONV as a large prob-

lem. If PONV were a large problem for plastic surgeons,

they would acquiesce to attempts to minimize if not elim-

inate opioids. However, Macario’s studies have shown

PONV is a large issue for patients.

With aggressive antiemetic strategies (vide infra),

patients experience approximately 1% incidence of PONV

in the immediate postoperative period. Nonetheless, elim-

ination of PONV is only one reason to eliminate opioids.

The addition of systemic analgesia transforms deep seda-

tion into intravenous general anesthesia. Opioids depress

the laryngeal or “life-preserving” reflexes thereby increas-

ing the probability of aspiration. Opioids depress respi-

ration mandating the routine administration of supple-

mental oxygen and monitoring of EtCO2. Supplemental

oxygen is a fire hazard in the presence of lasers and electro-

cautery devices particularly around the face. Lastly, opioids

fail to block noxious input to the brain from the surgical

field.

Interestingly, virtually all of the PONV that occurs in

these patients happens after taking postoperative opioids

at home (i.e. postdischarge or PDPONV). The surgeons

could certainly minimize patient calls related to PONV as

well as to pain if they adopted more local-analgesia-based

strategies, both intra- and postoperatively (vida infra).

Opioids will continue to be part of Barinholtz’ anesthetic

practice for the foreseeable future. However, the follow-

ing technique has evolved to specifically minimize opioid

requirements for all types of cosmetic surgery.

Nonopioid Analgesics

There are primarily two types of nonnarcotic analgesics

used for the purposes of preventing and treating periop-

erative pain.

Acetaminophen

A derivative of para-aminophenol, acetaminophen is

effective as an antipyretic and analgesic for mild to mod-

erate pain. Commonly used to treat headaches and mild

arthritic pain, its role in cosmetic surgery is limited. The

maximum recommended dosages are not very effective

in preventing or treating pain associated with cosmetic

procedures.35 Exceeding the maximum doses can be hep-

atotoxic and is not recommended.



P1: PBU

cufx091-11 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 16:50

118 David Barinholtz

Nonsteroidal anti-inflammatory drugs (NSAIDs)

The prototypical NSAID, ibuprofen, has been used for

many years as an effective analgesic for even moderate to

severe pain. In addition to its analgesic effect, ibuprofen

is a potent anti-inflammatory. Anti-inflammatory action

is an especially desirable feature that keeps swelling to a

minimum after dental/oral surgery as well as facial cos-

metic procedures. In the late 1980s, an injectable NSAID,

ketoralac, was introduced. The use of this drug soared.

It appeared that eliminating opioids was finally possible.

However, case reports began to appear in the surgical liter-

ature of postoperative bleeding complications linked to the

use of ketorolac (as well as other NSAIDs).36,39 Whether

a justified indictment or not, most cosmetic surgeons will

not allow their patients to take NSAIDs within two weeks

of surgery (before or after), let alone administer them peri-

operatively.

In the mid-1990s, a subclass of NSAIDs was devel-

oped.40 The cyclooxygenase subtype 2 inhibitors (COX-2)

take advantage of the fact that there are different types of

prostaglandins mediating inflammation and coagulation.

Two subtypes of cyclooxygenase act on arachadonic acid to

form prostaglandins. By inhibiting cyclooxygenase-2 (and

not cyclooxygenase-1), the prostaglandins that are respon-

sible for pain and inflammation are not formed. How-

ever, the prostaglandins responsible for proper platelet

function, formed through the action of cyclooxygenase-

1, are uninhibited. The result is an NSAID that treats pain

and inflammation without inhibiting platelet function.

Celecoxib was the first FDA-approved COX-2 inhibitor,

though it was originally developed to treat arthritis pain

without analgesia. Next, rofecoxib (Vioxx r©) proved even

more effective for postoperative pain.41,45 Many practi-

tioners, even cosmetic surgeons, began adopting the use

of rofecoxib perioperatively because it eliminated the fear

of bleeding complications. Results were promising. Then,

an even more potent COX-2 inhibitor, valdecoxib, was

introduced specifically for postoperative pain. The results

of clinical trials were impressive comparing valdecoxib.46

An injectable form of valdecoxib, parecoxib, was in phase

3 clinical trials and showed promise as a convenient peri-

operative analgesic.47

Unfortunately, in 2004, amid reports of cardiac deaths

associated with the chronic use of Vioxx r©, Merck removed

it from the market.48 As more data surfaced, valde-

coxib was also voluntarily withdrawn. Currently, celecoxib

(Celebrex r©) is the only commercially available COX-2

inhibitor. It is not as effective as either rofecoxib or valde-

coxib for postoperative pain, and there are now concerns

regarding this whole class of drugs.49 It is probably most

prudent at this time to avoid their routine use periopera-

tively until more research is done.

Adjunct Agents

Table 11-2 summarizes adjunct agents utilized in compo-

nent intravenous anesthesia. These agents are used mainly

to offset effects of the previously-mentioned agents.

Glycopyrrolate is administered to minimize secretions,

especially when using ketamine. The adrenergic agents

(ephedrine or epinephrine) can be used to offset the car-

diovascular effects of propofol, opioids, and, occasionally,

clonidine. The beta-blockers (and alpha/beta-blockers)

can be used to offset effects of epinephrine (from local

anesthetic injections) and cocaine. Titrated judiciously,

one can avoid significant tachycardia, bradycardia, hyper-

tension, or hypotension (Table 11-2).

Rocuronium

Virtually every cosmetic surgical procedure performed in

an office-based setting is conducted with a spontaneously

breathing, nonintubated patient. Muscle relaxants are not

routinely utilized, except in one specific instance. Specif-

ically, rocuronium is administered for the rectus muscle

repair portion of an abdominoplasty.

Nondepolarizing muscle relaxants inhibit the nicotinic

cholinergic receptors at the neuromuscular junction in

direct competition with acetylcholine relative to the con-

centration at the site. Different muscle groups have vary-

ing concentrations of cholinergic receptors. Therefore,

it is possible to partially paralyze some muscles with-

out affecting others in a clinically significant way (e.g.,

relaxing some muscles without completely paralyzing the

patient). Because the muscle with the highest concentra-

tion of cholinergic receptors is the diaphragm, it requires

the highest concentration of nondepolarizing agent to par-

alyze it. A dose of rocuronium exists that will effectively

relax the rectus muscle for surgical repair without affecting

diaphragmatic function. The ideal dose is approximately

25% of an intubating dose (or 10 mg of rocuronium for a

70-kg adult). Administered a few minutes prior to muscle

repair, it gives the surgeon ideal circumstances (virtually
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identical to conditions encountered in the intubated, par-

alyzed, positive-pressure ventilated patient) to complete

the repair. Since rocuronium is so short acting and there is

usually at least one hour between the muscle repair and the

conclusion of surgery, it has not been necessary to adminis-

ter reversal agents. Also, this technique avoids a completely

paralyzed patient and the associated risks (airway, DVTs,

awareness). Muscle relaxation, not paralysis, is adminis-

tered. In hundreds of cases done with this technique in

the past eight years, no patient has required intubation or

become paralyzed at these doses. Succinylcholine (SCH)

is available in Barinholtz’s practice, but its use is relegated

to that of an emergency drug only.

The remaining adjunct agents are addressed in the sec-

tion on antiemetics.

THE AIRWAY CONTINUUM AND IDEAL

AIRWAY MANAGEMENT

The area of anesthesia that causes some of the most con-

troversy and is a significant factor in anesthetic-related

morbidity and mortality is airway management. Prior

to the invention of the cuffed endotracheal tube (ET)

by Guedel,50 patients were not routinely intubated for

surgery. Along with the ET and the discovery of mus-

cle relaxants,51 routine intubation with paralysis even for

minor surgeries became commonplace.52 Mask ventila-

tion, especially for short procedures such as myringotomy

and cystoscopy, was still common. However, by the early

1990s, the overwhelming majority of patients receiving

general anesthesia were intubated with an endotracheal

tube.

In the early 1990s, a revolutionary airway device was

introduced in the United States. Developed by Brain in

Great Britain, it was called the laryngeal mask airway

(LMA).53,54 This device gave practitioners an intermediate

choice between mask ventilation and endotracheal intu-

bation. Over the past fifteen years, the LMA has gained

widespread acceptance worldwide, especially in the ambu-

latory anesthesia arena. The LMA gives practitioners the

ability to maintain a patient’s airway, reliably deliver oxy-

gen (and other gases), and monitor end-tidal CO2, all with-

out the need for paralysis. Its success has spurred a host of

similar devices claiming similar advantages, for example,

the cuffed oropharygeal airway (COPA r©) and laryngeal

Combitube. Both the COPA r© and the Combitube r© claim

Figure 11-1. The airway continuum.

to offer most of the advantages of endotracheal intubation

without the invasiveness. However, all are deeply situated

in the pharynx (stimulating all the pharyngeal reflexes).

A 15 mm breathing connection facilitates coupling to an

anesthesia breathing circuit and, ultimately, an anesthe-

sia machine. Does the patient always need a supraglottic

device situated deep in the pharynx in order to maintain an

airway during deep sedation? Do all airway devices require

a 15 mm connector? The answer to these questions is no.

One method to explain and illustrate the concept is to

introduce the airway continuum (see Fig. 11-1). The con-

tinuum is simply a line that from left to right represents

increasing airway invasiveness. On the left is the untam-

pered natural airway and on the right is the most invasive

airway intervention, tracheostomy. In between are nasal

cannulae, oral and nasal airways, the supraglottic devices,

and endotracheal tubes. The continuum is divided into left

and right halves. The right half is the side on which all the

devices have a 15 mm connection for a breathing circuit.

These devices have the advantage of attaching to a fresh gas

source, the ability to monitor end-tidal CO2, and provid-

ing the ability for positive-pressure ventilation. However,

the presence of a 15 mm connector and the absence of

opioids means that patients can breathe, with or without

supplemental oxygen, spontaneously through a supraglot-

tic device without being connected to an anesthesia circuit.

Less is more.

The left half essentially comprises nasal cannulae, oral

airways, and nasal airways. Whereas nasal cannulae attach

to an oxygen source, traditionally oral airways and nasal

trumpets don’t. Also, none of these devices conveniently

provides the ability to monitor end-tidal CO2.
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Figure 11-2. Patient with modified oral airway in place for prone
liposuction.

Recently, nasal cannulae that simultaneously deliver

oxygen and provide for end-tidal CO2 monitoring

have become commercially available. Several years ago,

Mallinkrodt patented a device fashioned as a nasal trum-

pet with the ability to administer oxygen and sample CO2.

One can fashion an oral airway device that can simultane-

ously deliver oxygen and sample end-tidal CO2. Figure 11-

2 shows a standard Guedel oral airway, flanges trimmed to

allow placement behind the teeth, with two lengths of oxy-

gen tubing placed into the opening in the airway: a short

length situated distally in the airway that can easily attach

directly to a male adapter for end-tidal CO2 monitoring,

and a longer length with the standard 5 in 1 connector,

or “Chistmas-tree” adapter, compatibility to attach to an

oxygen flowmeter. In the past six years, this device has been

employed in thousands of cosmetic procedures. These

Figure 11-4. Patient with modified oral airway in place for breast
augmentation, breast reduction, mastopexy or abdominoplasty.

Figure 11-3. Patient with modified oral airway in place for rhyr-
tidectomy.

procedures include blepharoplasty, endoscopic browlift,

rhytidectomy, rhinoplasty, breast augmentation, breast

reduction, mastopexy, abdominoplasty, body lift, and lipo-

suction (including prone and lateral cases) (see Fig. 11-2,

11-3, and 11-4). This device facilitates the maintenance of

a patent airway, the reliable delivery of oxygen, and the

reliable monitoring of end-tidal CO2 (see Fig. 11-5).

There are two potential criticisms. First, this device does

not protect the airway. Second, one cannot immediately

ventilate the patient if necessary. These criticisms are valid

and underscore the importance of choosing appropri-

ate candidates without anticipated airway difficulty and

who are not at risk for aspiration (i.e., GERD). Also, one

must have the personnel, drugs, supplies, and equipment

(including Ambu r© bag, intubation equipment, LMAs,

cricothyroidotomy kit, and jet ventilator) to deal with

Figure 11-5. Modified oral airway with tubing to sample CO2 and
deliver oxygen.
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every airway eventuality as described in the ASA difficult-

airway algorithm.55 Properly prepared, there is no reason

every skilled anesthesia provider cannot reproduce Barin-

holtz’s success in applying this technique. No patient has

suffered a serious complication with resulting harm from

its application in Barinholtz’s practice.

THE ROLE OF NEUROPHYSIOLOGIC

MONITORING IN TIVA

Since its first practical applications more than 150 years

ago, anesthesia care has had three main goals, namely,

(1) make patients unconscious/unaware of the gruesome

experience of having surgery, (2) immobilize the patient

so the surgeon can operate, and (3) don’t kill the patient.56

Historically, issues such as pain control and PONV pre-

vention were distant to these fundamental concerns.

While great strides have been made Because the 1840s

in all three of these areas, a review of the improvements

of the past fifty years is appropriate. Approximately fifty

years ago, curare, and subsequently, its derivatives, came

into clinical use. For procedures that require immobility,

there is a specific drug, receptor, and monitoring model.

As far as anesthetic mortality, the necessary technologies

have been developed to directly monitor and address the

concerns germane to this issue, specifically, ECG, NIABP,

SpO2, and EtCO2 (Fig. 11-6).

However, between 1842 and 1996, there was no way

to directly monitor the patient’s level of unconsciousness.

There has been an overwhelming amount of attention in

the anesthesia community, as well as the lay press, regard-

Figure 11-6. Monitor screen during sedation with modified oral
airway. N.B. True end-tidal CO2 tracing.

ing the issue of “awareness under [general] anesthesia.”

The more germane issue for office-based as well as other

anesthesiologists is the much more common occurrence

of overanesthetizing patients. However, patients have also

heard the stories of awareness under anesthesia. Dozens of

accounts from patients of their own experiences (or those

of a close friend or relative) have been related to Barinholtz.

He is frequently asked how he can “make sure” this won’t

happen to them. The fact that patients are not paralyzed or

intubated is of great reassurance to them. Routinely mon-

itoring with BIS is an additional source of reassurance.

The techniques described in this chapter rely on intra-

venous anesthesia in spontaneously breathing, nonpara-

lyzed, nonintubated patients. Awareness is not a signifi-

cant concern as these patients can move (or even talk) if

they want or need to do so. Despite the fear of undermedi-

cating, the much more likely (and common practice) issue

is that of overanesthetizing.

Overmedicating produces more undesirable anesthetic

side effects (e.g., hypotension) intraoperatively, more

PONV, prolonged recoveries, and wasted drugs. In Barin-

holtz’s anesthesia practice, all drugs, supplies, and equip-

ment are the anesthesiologist’s responsibility. Further-

more, the anesthesia provider must be physically present

until all patients are recovered and discharged. It makes not

only good clinical sense but good business sense to employ

neurophysiologic monitoring. In the seven years since

employing BIS monitoring, propofol usage has decreased

by 20%. Patients rarely spend more than one hour recov-

ering, even after a prolonged (six-hour) anesthetic. The

foundation of the anesthetic care provided to Barinholtz’s

cosmetic surgery patients is the utilization of the TIVA

technique in conjunction with BIS monitoring.

Finally, directly monitoring the effects the anesthetics

have on the target organ—the brain—is more accurate

than indirect indices of anesthetic depth. The historically

used, indirect (and frequently inaccurate) cues to assess

depth of anesthesia such as heart rate, blood pressure,

tearing, and patient movement are no longer as relevant to

decision making as is the measure of the cerebral cortical

level of hypnosis (see Chapter 3).

Development of the BIS (and similar competing tech-

nologies, such as PSA 4000 and Entropy) and refin-

ing the technology (i.e., the BIS-XP platform) are

great advancements for anesthetic care. Anesthesiologists

should embrace BIS monitoring. Although BIS is not
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a perfect technology, neither is ECG, NIABP, or pulse

oximetry. BIS provides valuable, reliable, reproducible

data to help guide anesthetic care. Certainly, monitoring

the EEG effects of anesthesia makes more sense than recent

attempts to develop technologies to monitor and main-

tain fixed blood concentrations of anesthetic agents.57,58

A given concentration of agent in the blood may still have

a wide range of clinical effects on different patients. It is

important to monitor the effect on the brain directly (see

Chapter 3).

THE ROLE OF LOCAL ANESTHETICS

Administering propofol and ketamine, supplemented by

alpha2 agonists and opioids, can provide a TIVA with-

out relying on local analgesia. However, this is not an

advisable approach to the care of the cosmetic surgery

patient. Intraoperatively, one would have to anesthetize

the patient much more deeply. Although ketamine can

be used to provide some analgesia, opioids could not be

avoided. Postoperatively, pain relief would be completely

dependent on opioids. Prolonged recoveries, high PONV

rates, and inadequate (certainly suboptimal) pain relief

would be the outcome. In order for the patient to have

an optimal experience, adequate local analgesia must be

utilized.

Years ago, it was a struggle to get surgeons to employ

local analgesia as part of the surgical procedure. How many

anesthesiologists have heard their surgeon say, “Why do I

need local? That’s what you’re here for.” Luckily, today’s

enlightened cosmetic surgeon knows that employing local

analgesia is a valuable and necessary adjunct for the ulti-

mate success of the surgery. The concept of preemptive

analgesia is well established in both the anesthesia and

surgical literature.59–62

Postoperative local analgesia is achieved by using a long-

acting local anesthetic, such as bupivicaine, in the opera-

tive field before closing. Alternatively, placing a continuous

infusion of local anesthetic postoperatively in the form of

one of many commercially available pain-pumps will min-

imize, if not eliminate, the requirement for opioids.

Treating postoperative pain with local anesthetics, instead

of opioids, results in more effective pain relief.

The patient is made more mobile (minimizing risks of

thromboembolic phenomena), less prone to PONV and

postoperative hematomata, and less likely to experience

postoperative hypertension secondary to pain (again, min-

imizing the risk of a hematomata). This results in happier

patients and happier surgeons who aren’t getting called as

often. If a surgeon can effectively numb the area they are

operating on and operate without extending beyond the

anesthetized area (or with a willingness to administer more

local during the procedure if necessary), it is possible and

highly desirable to anesthetize the patient without using

any opioids (vide supra and see Chapter 4). But even in

the situation where a surgeon doesn’t maximize the use of

local (a predicament in which many anesthesiologists find

themselves), the liberal use of lidocaine greatly facilitates

minimizing intraoperative drug consumption, especially

opioids. The only caveat is to not exceed maximum safe

doses of local anesthetics (see Chapter 8 on lidocaine toxi-

city and Chapters 9 and 10 on local analgesia techniques).

EMESIS—#1 NEMESIS

The single biggest concern expressed by patients under-

going anesthesia for cosmetic surgery (or all surgery, for

that matter) is the fear of PONV. Studies have shown that

when questioned, patients indicate that the fear of PONV

is greater than the fear of postoperative pain and other

anesthetic side effects.63,64 Given the choice, most patients

would rather deal with pain than nausea and vomiting.

PONV doesn’t occur just when the patient is under the

anesthesiologist’s direct care. Patients are at risk for PONV

into the postdischarge, postoperative period, especially if

the surgeon has prescribed opioids for postoperative pain.

In order for the patient to have a PONV-free experience,

one must have a rational, organized approach for both

prevention and treatment of PONV, should it occur.

Who’s at Risk?

Theoretically, every patient receiving anesthesia is at risk

of PONV. Over the years, characteristics and risk factors

have emerged that identify patients who are at a higher

risk of experiencing PONV. These are (1) female gender,

(2) nonsmokers, (3) previous history of PONV, (4) hav-

ing a surgical procedure associated with a higher incidence

of PONV (e.g., gynecologic, laparoscopic, strabismus,

and various cosmetic procedures, especially of the face),

(5) history of motion sickness, (6) exposure to volatile

anesthetic agents, and (7) exposure to opioids (Table 11-3).

Several authors have attempted to assign point values to
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Table 11-3. Risk factors for PONV

1. Female gender
2. Nonsmoker
3. Young age
4. Previous history of PONV
5. Emetogenic procedure
6. History of motion sickness
7. Volatile anesthetic agents
8. Opioids

each of these risk factors in an attempt to assess an individ-

ual patient’s relative risk of experiencing PONV. Although

no model is perfect, clearly the more of these risk factors

that apply to an individual patient, the higher his or her

risk of PONV.65,68

Because the overwhelming majority of the cosmetic

surgery patients in Barinholtz’s practice are female non-

smokers who will most likely receive opioids intra- and

postoperatively (many of whom have a history of PONV

and motion sickness), all of these patients are treated as

at being high risk for PONV. Because of this proactive,

aggressive effort to prevent it, the PONV rate in Barin-

holtz’s practice is less than 1%.

Types of PONV

PONV can be separated into two types, immediate

and delayed. Immediate PONV occurs immediately after

surgery and during the recovery phase while the patient

is still under the direct care of the anesthesia provider.

Delayed PONV occurs after the patient has been dis-

charged. This could occur on the way home or up to several

days postoperatively. Learn to distinguish between these

two and develop strategies for prevention and treatment

of both. There are some guiding principles common to

both types of PONV.

The first is that prophylaxis is better than treatment. It

is far more desirable to prevent the problem altogether than

to have to deal with the consequences.

The second is that avoidance of opioids is the single

largest factor in preventing PONV.

Any or all of the strategies discussed herein can suc-

cessfully deal with PONV 99% of the time. If opioids are

somehow avoided, approximating 100% PONV-free out-

comes could be achieved with less prophylaxis.

Prevention and Treatment of Immediate PONV

In order to determine if the patient is at risk of immediate

PONV, delayed PONV, or both, focus on key elements of

the history. Patients with a previous history of PONV need

to be questioned carefully as to when the PONV occurred.

Did it occur in the recovery room, on the way home, or

after the patient returned home? Did it occur after taking

oral opioids for pain? Did they follow the instructions and

make sure to have a full stomach before taking oral opioids?

Did it linger for days after surgery? Does the patient have a

history of motion sickness (putting them at risk for PONV

on the ride home)? The answers to these very specific

questions can help the practitioner determine when and

where the patient is most at risk for developing PONV

and help arrive at a specific plan for both prevention and

treatment.

Table 11-4 lists specific factors that put patients at more

risk for immediate PONV. A previous history of imme-

diate PONV or an emetogenic procedure automatically

makes the patient at higher risk. Adding volatile agents

and/or opioids further increases the risk.

The most effective strategy for these patients is to make

certain they’re well hydrated (follow the ASA guidelines

and not only allow but encourage clear liquids up to three

hours before surgery), avoid volatile agents, and avoid opi-

oids. Whereas the first two admonitions are easy to accom-

plish, unfortunately opioids cannot always be avoided. If

a cosmetic surgery patient who is considered high risk

for immediate PONV receives opioids, he or she should

also receive multimodal therapy.69 Inspired by the works

of Scuderi, White, Gan, and Chung, it makes sense that

utilizing small doses of different classes of antiemetics to

disrupt the nausea/vomiting pathway at different points

will yield a higher success rate with a lower incidence of

side effects (e.g., dysphoria, somnolence, or tardive dysk-

inesia) than monotherapy.

Whereas Scuderi et al. describe various “cocktails,” the

one Barinholtz employs has been utilized clinically in the

treatment of more than 3,000 cosmetic surgery patients

over the past five years. Low-dose droperidol (0.625 mg

for the average adult) and dexamethasone (10 mg for the

average adult) shortly after induction, followed by low-

dose ondansetron (1 mg for the average adult) at the con-

clusion of the procedure, are administered.

The Barinholtz “cocktail” has been 99% effective in

the prevention and treatment of immediate PONV in his
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practice and is very cost effective for routine use. In the rare

instance of PONV in the PACU, additional ondansetron

(1 mg or 4 mg orally dissolving tablet [ODT r©]) is gener-

ally effective. Another effective approach can be to admin-

ister 50 mg IM ephedrine. This is effective even in the

normotensive patient. The effect appears to be centrally

mediated. Ephedrine “perks” up the patients and is usually

effective within ten to fifteen minutes after administration.

Pay close attention to these patients as they begin to

move around, stand up, get dressed, and walk. If the

therapy is effective and they remain nausea-free during

the getting-ready-to-leave phase, the patients can be dis-

charged without further therapy (as long as there are not

additional risk factors for delayed PONV). If, however, the

patient is still nauseated despite all of the above, further

therapy is required.

Nonpharmacologic Therapy

An effective adjunct to pharmacologic therapy is P6 accu-

point stimulation. Based on the principles of acupunc-

ture and backed by impressive clinical results in several

recent studies,70,71 stimulation of the P6 accupoint has

been shown to be very effective in the prevention and treat-

ment of PONV (as well as nausea/vomiting secondary to

motion sickness, pregnancy, and chemotherapy). Located

on the inside of the wrist, approximately 1 inch below the

palmar crease, in the distribution of the median nerve, the

P6 accupoint is easily identifiable. Whereas some authors

have chosen to needle the P6 accupoint or apply pressure in

order to stimulate it, the most effective practical approach

is electrostimulation. The Reliefband r© (Abbott Laborato-

ries) is the only device currently available and approved by

the FDA for electrostimulation of the P6 accupoint for the

prevention and treatment of PONV (as well as nausea and

vomiting from pregnancy, motion sickness, or chemother-

apy).70,71 Reliefband r© see Fig. 11.7 is easy to use, patient

controlled, and portable, and Barinholtz has employed it

as an adjunct to (or, in some cases, replacement of) phar-

macologic agents for PONV for more than five years. In

patients with resistant PONV, or in whom pharmocologic

agents are contraindicated, or in patients at risk of delayed

PONV, Reliefband r© has been a very clinically effective

as well as cost-effective approach in Barinholtz’s practice.

Combined with 5-HT3 antagonists (e.g., ondansetron),

it has been shown to be remarkably effective.72 Also, the

combination of Reliefband r© and ondansetron is easy for

Figure 11-7. Reliefband.

the patient to continue at home for up to several days

postoperatively if necessary.

Prevention and Treatment of Delayed PONV

Table 11-4 outlines specific factors that put a patient in

the high-risk category for delayed PONV. These are a pre-

vious history of delayed PONV, a history of motion sick-

ness, a history of ineffective (or questionable) treatment of

immediate PONV, and any prescription for oral opioids

for postoperative pain. For patients in this category, have

a strategy that is practical for home therapy. The options

are pills, orally dissolving tablets (ODTs), suppositories,

and P6 accupoint stimulation (vide supra).

Patients do not generally favor suppositories. Pills can

be hard to swallow in the face of active PONV. Also, some
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of the drugs historically prescribed in pill form have many

undesirable side effects. Prochlorperazine (Compazine r©)

can cause dysphoria, somnolence, restlessness, and

extrapyramidal symptoms like tardive dyskinesia. Tardive

dyskinesia is particularly distressing because the highest

incidence of this unpleasant side effect appears to occur

in elderly women. Traditionally, elderly women comprise

a high percentage of rhytidectomy patients. Primum non

nocere (First, do no harm). Make sure the cure is not worse

than the disease.

Antihistamines (e.g., diphenhydramine) are effective

but also cause undesired somnolence (of course, the anti-

histamines are sedative-sparing, don’t cross the blood-

brain barrier, and are thus ineffective as antiemetic. Bar-

inholtz does, however, occasionally recommend diphen-

hydramine to patients with PONV who are also trying to

get to sleep). The most effective drug treatment with the

fewest side effects are the 5-HT3 antagonists. However, this

can become quite expensive. Pharmacies charge approxi-

mately $25 (in 2005 dollars) for one 4 mg Zofran ODT. r©

Patients may need this for many postoperative days. This

therapy could cost hundreds of dollars. However, some

prescription plans will cover this expense. Employing P6

accupoint electrostimulation with a Reliefband r© may be

a more cost-effective solution. A disposable, prescription

Reliefband r© (which many prescription plans also cover)

costs about $100 and will last twenty-four hours per day

for up to six days. Utilizing one or both therapies is very

effective in almost all patients.

The best way to avoid delayed PONV is to avoid postop-

erative opioids altogether.

Employing adequate local analgesia intraoperatively

and postoperatively (in the form of a continuous local

anesthetic infusion with a commercially available, dispos-

able pain pump) is the most effective way to achieve this

goal.

PUTTING IT ALL TOGETHER

The principles of TIVA for cosmetic surgery have been dis-

cussed. A real case scenario follows. In detail, the preop-

erative and postoperative care of a prototypical cosmetic

surgery patient is examined. This technique is relatively

generic in caring for patients having virtually any cosmetic

procedure, in any operative position.

Preoperative Care—Prior to the Day of Surgery

After assessing a patient’s health status and determining

whether the patient is an appropriate candidate for elec-

tive, outpatient cosmetic surgery, the first step in caring for

the patient is to make direct contact. Speak directly with the

patient before the day of surgery to assess risk and give pre-

operative instructions. Address any questions or concerns

the patient may have. This five- to ten-minute encounter

(almost always by phone) can have a dramatic anxiolytic

effect and actually reduce anesthetic requirements. It can

also help avoid delays on the day of surgery. Issues gen-

erally discussed are concerns about being awake during

surgery (a frequently asked question in Barinholtz’s prac-

tice), putting risk in perspective (driving in a car is riskier

than receiving anesthesia), and assuring that issues such

as postoperative pain and PONV will be addressed. With

the interview, assess the risk of PONV (immediate and/or

delayed) and discuss the strategy.

Preoperative Care—Day of Surgery

On the day of surgery and after time is spent making sure

preoperative instructions were followed (including NPO

instructions and assurance of responsible adult escort),

the patient is prepared for surgery. In addition to start-

ing the IV, it is at this time that clonidine (usually 0.2

mg po) is administered. It is important that the patient

arrive at least thirty minutes prior to entering the OR to

take the clonidine. If clonidine is contraindicated (e.g.,

because the patient is hypotensive preoperatively), a small

amount of benzodiazepine (1–2 mg midazolam IV) may be

administered for anxiolysis, if necessary, prior to entering

the OR.

Intraoperative Care

Upon entering the OR and after placement of monitors

(ECG, NIBP, pulse oximeter, BIS), anesthesia is induced.

If a patient did not receive clonidine or preoperative

midazolam, a small dose of midazolam can be admin-

istered at this time. This is usually followed by a small

dose of fentanyl (50–75 ug IV) and a propofol bolus.

Propofol is administered and titrated to the BIS while

oxygen is being administered blow-by via the modi-

fied oropharyngeal airway (lidocaine 1%, 1cc per 10cc

of propofol is mixed in with the initial syringe of

propofol to reduce burning). When the BIS is between

40 and 50, the patient will tolerate placement of the
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oropharyngeal airway (usually somewhere between 1 and

2 mg · kg−1 of propofol has been administered by this

time).

After placement of the oropharyngeal airway and con-

firmation of a patent airway by end-tidal CO2 tracing,

ketamine (usually 50 mg IV) is administered. Two to

three minutes after ketamine administration, the surgeon

may inject the local analgesia. In addition to assuring the

ketamine has taken effect, BIS is usually maintained in

the range of 40–50 with the propofol infusion, and small

doses (25 ug increments) of fentanyl are administered and

titrated to a respiratory rate of approximately ten breaths

per minute (easily monitored by observing the end-tidal

CO2 tracing) before the surgeon is allowed to inject the local

analgesia. This (i.e., GA) will assure a virtually immobile

patient for local injections. Obviously, additional boluses

of propofol and/or fentanyl may occasionally need to be

administered (guided by BIS and respiratory rate, respec-

tively). If one decides to administer additional ketamine,

make sure the total dose doesn’t exceed 1 mg · kg−1. Higher

doses may be associated with undesirable side effects such

as dysphoria, prolonged recovery, and even PONV.

Once the surgery is underway (and appropriate antibi-

otics have been administered if necessary), the BIS is

allowed to come up and is generally maintained at 60

(+/−10) for the remainder of the procedure.

Prophylactic antiemetics are administered. At this point,

and for the remainder of the procedure, the propofol infu-

sion is titrated according to the BIS. Usual infusion rates are

75–120 ug · kg−1· min−1, but rates as low as 25 ug · kg−1

· min−1 or as high as 300 ug · kg−1· min−1 are some-

times required. The ability to respond to this patient

variation underscores the importance of BIS monitoring.

Additional opioids are titrated to achieve or maintain a

respiratory rate of ten to fifteen breaths per minute. Close

communication with the surgeon and close attention to

the surgery must be maintained in order to be able to

respond to the more and less stimulating parts of the

procedure by adjusting the propofol infusion and opi-

oid boluses accordingly. If muscle relaxation is required

for rectus muscle repair, utilize the technique described

earlier.

When the surgeon is placing the last stitches (or plac-

ing the garment on the patient), the propofol infusion is

discontinued. Low-dose ondansetron is administered. The

patient is allowed to awaken, which occurs typically within

three to five minutes of discontinuation of propofol. With

BIS >80, the patient will open his or her eyes and respond

to commands.

At this time the patient is transferred to a recliner and

taken to the PACU. Propofol is generally consumed at a

rate of approximately 50 cc · hr−1 for the average patient.

Opioid administration varies widely depending on patient

characteristics (e.g., history of smoking or drinking), pro-

cedure (nature and length), and surgeon’s skill with local.

If the procedure is one that historically is associated

with significant postoperative pain (i.e., abdominoplasty

or subpectoral breast augmentation), the surgeon will fre-

quently utilize a local anesthetic pain pump significantly

decreasing, if not eliminating, the need for opioids post-

operatively.

Postoperative Care

Once in PACU, patients are observed, postoperative issues

(i.e., pain, PONV) are addressed as necessary, and the

patients are discharged to go home in the company of

a responsible adult escort. Most patients (more than 90%)

arrive in PACU with an Aldrette score of 9 or greater, thus

putting them in phase recovery. It is the rare patient in

Barinholtz’s practice that spends more than one hour in

recovery.

As part of the postoperative instructions and follow-up,

Barinholtz takes on the burden of addressing postanes-

thetic complications directly. Patients and/or their fami-

lies are instructed to call the anesthesia provider if there

are anesthetic-related issues such as PONV. The surgeons

greatly appreciate this. Luckily, by employing these tech-

niques, calls are rare.

CONCLUSION

Office-based anesthesia has come a long way since

Dr. Crawford Long successfully administered the first ether

anesthetic in 1842. Advances in pharmacology and tech-

nology have made anesthesia better and safer than ever.

It is now a rare event (especially for healthy people hav-

ing elective cosmetic surgery) for patients to suffer their

demise under the anesthesiologist’s care. Improving the

quality of the perioperative experience has become a pri-

mary focus. In the future, with better drugs, better mon-

itoring technologies, and better delivery systems, further
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improvements in patient care should evolve toward these

ideal anesthetic.
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Table 12-1. Goals of anesthesia for
cosmetic surgery

Intraoperative analgesia
Intraoperative anxiolysis ( ± amnesia)
Postoperative analgesia
Absence of postoperative side effects (nausea,

vomiting, sedation, urinary retention)
Early return of baseline cognitive abilities
Timely postoperative discharge

INTRODUCTION

Anesthesia for patients undergoing cosmetic surgery must

accomplish a number of important goals (Table 12-1).

Regional anesthesia, which includes both central neurax-

ial techniques as well as peripheral nerve blocks, has a

commendable safety profile1 and unique attributes that

allow these goals to be met. Nerve blocks provide dense

intraoperative anesthesia and analgesia. This minimizes

requirements for additional anesthetic, analgesic, or seda-

tive agents; consequently, side effects such as postopera-

tive nausea, vomiting, and sedation can be minimized.2,5

This enhances patient recovery and discharge and may also

improve patient satisfaction.6,8 Peripheral nerve blocks

with long-acting local anesthetic can extend the duration

of postoperative analgesia and further minimize opioid

use and associated side effects.2 This chapter describes the

use of central neuraxial blocks and peripheral nerve blocks

in cosmetic surgical patients. A discussion of appropriate

preoperative evaluation, monitoring, sedation, and nerve

block technique, as well as postoperative recovery and dis-

charge, is included.

PREOPERATIVE ASSESSMENT

General Assessment

Evaluation of patients contemplating regional anesthesia

should include a full history and physical examination

as well as investigations or consultations as indicated. A

complete history is obtained to document active medi-

cal issues, past medical history, prescription and nonpre-

scription medication use, allergies, and personal and fam-

ily anesthesia history. The physical examination involves

assessment of the patient’s height, weight, vital signs, and

airway. Cardiovascular, respiratory, and neurologic evalu-

ations are performed. In addition, the site where regional

anesthesia is to be administered is inspected. Laboratory

investigations are performed based on the patient’s under-

lying medical problems and the anticipated surgery. For

example, an otherwise healthy thirty-year-old woman hav-

ing breast augmentation may require no preoperative test-

ing. A sixty-year-old woman with hypertension treated

with a diuretic would be appropriately investigated with

electrolytes and an electrocardiogram prior to her

abdominoplasty. Similarly, consultations with other med-

ical specialists may be required for active medical issues.

The physiologic effects of regional anesthesia must be con-

sidered in the context of the patient’s underlying medical

condition(s) (Table 12-2). Subsequently, potential con-

traindications to regional anesthesia as well as ambulatory

surgery must be sought and addressed (see Tables 12-3,

12-4, and 12-5). Ideally, the preoperative anesthesia assess-

ment is performed several days prior to the scheduled pro-

cedure to enable such consultation, patient optimization,

and rescheduling if required.

The preoperative visit provides an ideal time for patient

education. Patients are instructed about fasting guidelines,

which medications to take the day of surgery, and the tim-

ing of medications and herbal remedies to be discontinued

preoperatively (see Ch. 14 & Appendix A). Outpatients

should be notified that they require a responsible care-

giver to accompany them to and from surgery and to stay

with them the night of surgery. In the process of obtain-

ing informed consent for anesthesia, patients should be

educated about the expected intra- and postoperative

Table 12-2. Physiologic effects
of neuraxial anesthesia

Cardiovascular Sympathectomy
Vasodilation
Hypotension ( ± bradycardia)

Respiratory With high block:
Subjective dyspnea
Impaired active exhalation
Impaired cough

Gastrointestinal Increased secretions
Sphincter relaxation
Bowel constriction

Endocrine-Metabolic Inhibition of surgical stress
response
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Table 12-3. Conditions associated with increased
risk of neuraxial anesthesia

Condition Risk

Increased intracranial
pressure

Brain stem herniation

Significant coagulopathy Spinal or epidural
hematoma

Uncorrected hypovolemia Shock, cardiovascular
collapse

Infection overlying needle
puncture site

Neuraxial infection

Systemic sepsis Neuraxial infection
Significant aortic stenosis Cardiovascular collapse
Unstable neurologic disease Neurologic deficit
Local anesthetic allergy Allergic reaction

course as well as the potential side effects and risks of the

anesthetic technique(s) contemplated.

Patients having cosmetic surgery are a unique subset.

They often have numerous questions, seek more infor-

mation than the general surgical population, and have

extremely high standards and expectations.

Table 12-4. Conditions associated with increased
risk of peripheral nerve blocks

Condition Risk

Infection overlying needle
puncture site

Perineural infection

Significant coagulopathy Blood loss ± transfusion
Hematoma ± nerve
compression

Uncorrected hypovolemia Shock, cardiovascular
collapse

Perineural tumor Tumor seeding and
spread

Perineural vascular
malformation

Blood loss ± transfusion
Hematoma ± nerve
compression

Unstable neurologic
disease

Neurologic deficit

Previous thoracic surgery Obliteration of
paravertebral space by
scar tissue
Pneumothorax from
paravertebral block

Infection within chest
cavity (i.e., empyema)

Paravertebral or neuraxial
infection from
paravertebral block

Local anesthetic allergy Allergic reaction

Table 12-5. Conditions associated with increased
risk for ambulatory surgery

Condition Risk

Malignant hyperthermia Perioperative MHa

reaction
Obstructive sleep apnea,

obesity
Postoperative airway

obstruction
Oxygen desaturation

Unstable systemic disease Exacerbation of symptoms
Absence of reliable

caregiver
Insufficient assistance for

patient after discharge
Surgery involving

significant blood loss
Intravascular volume

depletion and fluid
shifts

Surgery associated with
prolonged recovery

Potential for hospital
admission

Surgery associated with
severe postoperative
pain

Potential for hospital
admission for analgesia

Local anesthetic allergy Allergic reaction

aMH = malignant hyperthermia

Special Consideration: Coagulation Abnormalities

As discussed, the patient’s underlying medical conditions

factor into the decision regarding the suitability of regional

anesthesia. Altered coagulation is one such condition that

deserves special mention as it increases the risk of neuraxial

hematoma following spinal or epidural anesthesia. Coagu-

lopathy may result from an intrinsic defect in the patient’s

coagulation system, from prescribed anticoagulant medi-

cation, or from nonpresciption drug use like garlic, ginger,

or ginko biloba (see Table 14-3 in Chapter 14).

Patients with an intrinsic bleeding diathesis such as

hemophilia or thrombocytopenia represent a subset of

patients with altered coagulation. Preoperative assessment

includes a focused bleeding history and physical examina-

tion. Appropriate laboratory evaluation depends on the

underlying disorder, and perioperative management usu-

ally occurs in conjunction with a hematologist. Individ-

uals with moderate and severe disease would rarely be

considered for ambulatory cosmetic surgery because of

the increased surgical and anesthetic risk. Patients with

mild disease having low-risk surgical procedures may

be suitable. However, these patients require a thorough

evaluation of their coagulation system and coordination

with their hematologist prior to being considered for
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neuraxial anesthesia. The risk of neuraxial hematoma

increases as coagulation parameters fall out of the range

of normal. The risk-to-benefit ratio must be considered in

the context of this population of patients who are having

entirely elective procedures.

Patients with altered coagulation as a result of antico-

agulants used for thromboprophylaxis represent another

subset of anticoagulated patients. Preoperative evalua-

tion is as described previously. The American Society

of Regional Anesthesia guidelines for the perioperative

management of anticoagulation therapy for patients hav-

ing spinal or epidural anesthesia are summarized in

Table 12-6.9

Guidelines regarding the use of peripheral nerve blocks

for patients with altered coagulation due to an intrin-

sic bleeding diathesis or the use of thromboprophylactic

Table 12-6. American Society of Regional Anesthesia and Pain Medicine recommendations
regarding neuraxial anesthesia in the patient receiving thromboprophylaxis

Thromboprophylactic agent Recommendation

Antiplatelet Medication No contraindication with NSAIDsa

Discontinue ticlopidine 14 d in advance
Discontinue clopidogrel 7 d in advance
Discontinue GP IIb/IIIab inhibitors 8–48 h in advance

Unfractionated Heparin (Subcutaneous) No contraindication
Consider delaying heparin until after block if technical

difficulty anticipated
Unfractionated Heparin (Intravenous) Heparinize 1 h after neuraxial technique

Remove catheter 2–4 h after last heparin dose
No mandatory delay if traumatic

Low Molecular Weight Heparin Twice daily dosing:
LMWHc 24 h after surgery, regardless of technique
Remove neuraxial catheter 2 h before first LMWHc

dose
Single daily dosing (as per the following European

guidelines):
Neuraxial technique 10–12 h after LMWHc

Next dose at least 4 h after needle or catheter
placement

Catheters removed 10–12 h after LMWHc and 4 h
prior to next dose

Postpone LMWHc 24 h if traumatic
Warfarin Document normal INRd after discontinuation (prior to

neuraxial technique)
Remove catheter when INRd ≤ 1.5 (initiation of

therapy)
Thrombolytics No data on safety interval for performance of

neuraxial technique or catheter removal
Follow fibrinogen level

Herbal Therapy No evidence for mandatory discontinuation prior to
neuraxial technique

Be aware of potential drug interactions

Adapted from Horlocker TT, Wedel DJ, Benzon HP, et al.: Regional anesthesia in the anticoagulated patient:
Defining the risks (the second ASRA consensus conference on neuraxial anesthesia and anticoagulation). Regional
Anesthesia & Pain Medicine 28;172,2003.9
aNSAIDs = nonsteroidal anti-inflammatory drugs
bGP IIb/IIIa = glycoprotein IIb/IIIa inhibitors
cLMWH = low molecular weight heparin
dINR = international normalized ratio
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agents are extrapolated from those described previously.9

Adherence to these guidelines should be more stringent

for peripheral nerve blocks performed near noncompress-

ible vessels (i.e., intercostal or sciatic nerve block) and for

those where hematoma formation could result in signifi-

cant injury to nerves or other surrounding structures (i.e.,

paravertebral or lumbar plexus block).10

MONITORING AND SEDATION

Monitoring

Intravenous access, supplemental oxygen, and appropri-

ate monitors are imperative to the safe practice of regional

anesthesia. Nerve blocks can produce significant physi-

ologic changes (see Table 12-2). Furthermore, multisys-

temic side effects may result from the intravascular absorp-

tion of large volumes of local anesthetic. Consequently,

monitoring with pulse oximetry, noninvasive blood pres-

sure, and electrocardiogram are required both during

block placement and intraoperatively.

Sedation for Block Placement

Sedation may be required during block placement. In this

setting, the goal is to relieve apprehension and pain as

well as to maintain a communicative patient able to con-

vey information about potential adverse effects of regional

anesthesia. For example, description of paresthesias allows

needle redirection and prevention of intraneural injection

of local anesthetic. And communication about tinnitus

and metallic taste allows discontinuation of injection of

local anesthetic and prevention of more serious symptoms

related to local anesthetic toxicity.

Intravenous agents are typically used for their titrata-

bility (see Table 12-7). Benzodiazepines provide anxiolysis

and anterograde amnesia. They raise the seizure threshold,

which is advantageous when large doses of local anesthetic

are used. The benzodiazepine midazolam is frequently

used owing to its rapid onset, relatively short half-life, and

lack of active metabolites. Analgesia and additional seda-

tion result from supplementation with opioid analgesics.

The potent, short-acting agent fentanyl is frequently emp-

loyed for this purpose. Benzodiazepines and opioids can

both be reversed with specific antagonists, and this further

enhances their safe application for perioperative sedation.

The half-life of reversal agents is sometimes shorter then

the drugs being reversal. Dependence on reversal agents

provides, the illusion of safety.

Ketamine affords an alternate option for analgesia with a

lower incidence of opioid-related side effects such as nau-

sea, vomiting, respiratory depression, and pruritus. The

dysphoria associated with ketamine may limit the use of

this agent; however, the concurrent use of midazolam can

minimize side effects.11 The alpha2 agonist, clonidine, also

offers analgesia with minimal opioid-related side effects,

though this agent may cause hypotension and bradycardia

as well as prolonged postoperative sedation. Nonpharma-

cologic anxiolysis is generated from verbal reassurance or

music.12 The importance of this cannot be overempha-

sized.

Intraoperative Sedation

Intraoperative sedation should enhance patient comfort

yet have minimal postoperative effects allowing for timely

patient recovery. Sedation can be continued intraoper-

atively using incremental doses of the agents described

herein. Alternatively, an infusion of a short-acting, eas-

ily titratable agent can be used (see Table 12-7). Target-

controlled infusion devices may be used to minimize drug

dose and associated side effects and have also been used to

provide patient-controlled sedation.13

The pharmacokinetics of propofol make it well suited

for sedation by continuous infusion. It has a rapid onset,

is easily titratable, and is associated with prompt awaken-

ing upon discontinuation of the infusion. The use of pro-

pofol has also been effective in reducing the incidence of

postoperative nausea and vomiting.14 The ultrashort-

acting potent opioid remifentanil is designed for contin-

uous infusion and provides sedation as well as additional

analgesia. Servin et al. compared sedation with an infus-

ion of remifentanil (0.1 ug · kg−1 · min−1 IV) or propofol

(50 ug · kg−1 · min−1 IV) in patients who received regional

anesthesia for their surgical procedure.15 Servin et al. fou-

nd that remifentanil provided greater analgesia, less amne-

sia, and a higher incidence of respiratory depression and

postoperative nausea and vomiting (PONV).15 Dexmede-

tomidine is a short-acting alpha2 agonist suitable for

continuous infusion. It provides improved postopera-

tive analgesia and has opioid-sparing effects compared

to propofol. However, it has a slower onset of action, a

longer duration of action after discontinuation of infusion,

and a greater incidence of postoperative hypotension and

sedation.16
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Table 12-7. Selected intravenous agents used for sedation

Mechanism Specific agents
Class of agent of action Systemic effects Adverse effects and dose

Benzo-
diazepines

Bind to GABAa

A receptor
Facilitate central

nervous system
inhibition of
GABAa

Sedation
Anxiolysis
Anterograde amnesia
Anticonvulsant
Skeletal muscle relaxation

Hypotension
Respiratory depression
Prolonged sedation in

some patients
Paradoxical excitement in

some patients

Midazolam
Incremental doses of

20–30 ug/kg IV up
to 0.1 mg · kg−1

Opioids Opioid receptor
(i.e., mu, kappa,
delta) agonists

Decrease
neurotransmitter
release

Sedation
Analgesia
No amnesia

Nausea, vomiting
Pruritus
Respiratory depression
Urinary retention
Constipation
Muscle rigidity
Bradycardia

Fentanyl:
Incremental doses of

0.5–1.5 ug · kg−1 IV
Alfentanil:

5–10 ug · kg−1 IV
Remifentanil:

0.025–0.2 ug · kg−1

Ketamine NMDAb receptor
antagonist May
also interact with
opioid receptors

Dissociative state
Sedation
Analgesia
Amnesia
Pharyngeal and laryngeal

reflexes maintained near
normal

Sympathomimetic effects
Bronchodilation

Emergence deliriumc

Psychosisc

Hallucinationsc

Increases salivary
secretions

Nystagmus
Increases ICPd and IOPe

0.15–0.5 mg · kg−1

Alpha2

Agonists
Sympathetic alpha2

receptor agonists
Decrease

neurotransmitter
release

Sedation
Analgesia
Minimal respiratory

depression

Hypotension
Bradycardia
Prolonged sedation

(clonidine >

dexmetetomidine)

Clonidine1–2 ug · kg−1

IV or 0.2 mg po
Dexmedetomidine
Bolus: 0.4–1 ug · kg−1

IV over 10–20 min
Infusion: 0.2–0.7 ug ·

kg−1 · hr−1 IV
Propofol Presumed via

interaction with
GABAa receptor

Sedation
Amnesia
Antipruritic
Anticonvulsant
Antiemetic

Pain on intravenous
injection

Hypotension
Respiratory depression,

apnea
Spontaneous excitatory

movements
Supports growth of

microorganisms

25–100 ug · kg−1 ·
min−1 IV

aGABA = Gamma-amino-butyric acid
bNMDA = N-methyl-D-aspartate
cEditor’s note: This information is correct only when ketamine is given as a sole IV agent. Friedberg BL : Hypnotic doses of propofol
block ketamine induced hallucinations. Plast Reconstr Surg 91:196,1993. —BLF
dICP = Intracranial pressure
eIOP = Intraocular pressure



P1: PBU

cufx091-12 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:35

Regional Anesthesia for Cosmetic Surgery 137

Table 12-8. Potential advantages of spinal
anesthesia for cosmetic surgery1,3,7

Ease of performance
Dense anesthesia
Minimal additional sedation required
Prompt return of awake state
Low incidence of PONVa

Reduced physiologic stress response
Reduced thromboembolic complications
Low incidence of local anesthetic toxicity
Cost savings

aPONV = postoperative nausea and vomiting

SPINAL ANESTHESIA

Indications and advantages

Spinal anesthesia provides rapid onset, bilateral surgical

anesthesia for cosmetic procedures of the abdomen and

lower extremities. Potential advantages are outlined in

Table 12-8.

Equipment

Two classes of spinal needles are available. Cutting nee-

dles, such as the Quincke or Greene, have a beveled distal

tip with an end orifice. Pencil-point needles, such as the

Whitacre or Sprotte, have a blunt distal tip and an ori-

fice on the side of the distal needle shaft. Pencil-point

needles provide an enhanced tactile feel as the needle is

advanced through the various tissues. Spinal needles in

current use have an inner stylet that prevents plugging of

the needle with skin or fat and subsequent deposition into

the epidural or subarachnoid space. Both classes of nee-

dles are available in a range of diameters and lengths. The

gauge describes the outer diameter of the needle. A larger

gauge represents a smaller diameter needle (i.e., a 29 ga

needle has a smaller diameter than a 22 ga needle). The

use of pencil-point and small-gauge needles is associated

with a lower incidence of postdural puncture headache

(PDPH).17 Small gauge needles can be more technically

difficult to use as they are more prone to deflection and

often have slower return of cerebrospinal fluid.

Local anesthetics and adjuvants

The selection of local anesthetic for spinal anesthesia is

based on the desired block onset, duration, and spread, as

well as the drug’s side-effect profile.

Table 12-9. Selected potential adverse effects
of spinal anesthesia1,9,27,64,77–83

Self-limiting Back pain
Urinary retention
Transient neurologic symptoms
Postdural puncture headache

Rare but serious Epidural abscess
Spinal or epidural hematoma
Meningitis
Cauda equina syndrome
Isolated nerve injury
Total spinal anesthesia
Bradycardia and cardiac arrest

Lidocaine and mepivacaine both have a rapid onset and

short to intermediate duration of action.18,19 Lidocaine

has been associated with transient neurologic symptoms,

which has significantly curtailed its use, particularly in the

outpatient population.20,26 In addition, there is some evi-

dence that this complication may also occur with mepiva-

caine.27 Procaine is another short-acting agent. However,

its use has been limited by frequent block failure.28

A preparation of chloroprocaine without the preserva-

tive methylparaben or the antioxidant bisulfite has recently

been used for spinal anesthesia.29,34 In a crossover study of

volunteers, intrathecal chloroprocaine (40 mg) was com-

pared to lidocaine (40 mg).29 Investigators found that

both provided adequate anesthesia. However, the chloro-

procaine group had faster resolution of sensory block by

twenty-three minutes as well as earlier time to ambula-

tion and voiding by thirty minutes. Transient neurologic

symptoms occurred in 87.5% in the lidocaine group and

none in the chloroprocaine group. In a study of simi-

lar design, spinal anesthesia with chloroprocaine (40 mg)

was compared to low-dose bupivacaine (7.5 mg).35 Both

agents had a similar peak block height and time to peak

block; however, complete regression of sensory and motor

block, ambulation and voiding occurred over one hour

later in the bupivacaine group. Despite the beneficial

profile described, the addition of epinephrine to hyper-

baric chloroprocaine has been associated with transient

neurologic symptoms and nonspecific, transient, flu-like

symptoms.30 Transient neurologic symptoms are rare with

bupivacaine and levobupivacaine.36 These agents have a

long duration of action, which can potentially delay recov-

ery and discharge of ambulatory patients.37 A reduction



P1: PBU

cufx091-12 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:35

138 Holly Evans and Susan M. Steele

in dose has been used in an attempt to shorten the dura-

tion of action; however, this can potentially lead to block

failure.37 Intrathecal ropivacaine also has a long duration

of action.38–42 However, some studies have shown earlier

recovery of sensory and motor function when compared to

bupivacaine, which may be advantageous to outpatients.42

The naturally occurring lumbar lordosis and thoracic

kyphosis affect the spread of both hypo- and hyperbaric

solutions. A hyperbaric solution injected into a lumbar

interspace (near the peak of the lumbar lordosis) gravi-

tates cephalad to the thoracic kyphosis and caudally to the

sacral nerve roots in a patient in the supine position (Fig.

12-1). A mid-thoracic block may also result from a hypo-

baric solution if the patient remains sitting for several

minutes after injection. Unilateral spinal anesthesia can be

achieved with either hypo- or hyperbaric solutions admin-

istered to patients in the lateral decubitus position.

The effect of spinal local anesthetics can be impacted

by the addition of adjuvant medications. Intrathecally

administered opioids are commonly used adjuvants that

act by binding to opiate receptors in the spinal cord.43

They enhance the quality of spinal anesthesia and increase

the duration of sensory anesthesia. As a result, the dose of

spinal local anesthetic can be reduced, facilitating recov-

ery and outpatient discharge. Ben-David et al. illustrated

this in a population of patients who received 5 mg hyper-

baric spinal bupivacaine.44 The incidence of inadequate

block was 24% in the group who received bupivacaine

alone, whereas there were no failed blocks in the group

who received 10 ug intrathecal fentanyl with bupivacaine.

Pruritus is a known side effect of intrathecal opioids and

is usually mild and self-limiting.45 The highly lipophilic

agent fentanyl (10–25 ug) is well suited for ambulatory

Figure 12-1. Distribution of hyperbaric local anesthetic solution
in the intrathecal space after injection at L3–4 (at the apex of the
lumbar lordosis) in a patient turned immediately supine. Note
higher concentrations in midthoracic and sacral regions as the
local anesthetic solution runs “down hill.” Reproduced with per-
mission from Neuraxial Blocks by Stevens RA, in Regional Anes-
thesia and Analgesia, edited by Brown DL; WB Saunders; 1996.

anesthesia for cosmetic surgery as it has a rapid onset and

short duration of action.44,46,48 Hydrophilic opioids, such

as morphine (0.1–0.3 mg), have a longer duration of effect

and more extensive rostral spread within the neuraxis. As a

result, intrathecal morphine can provide prolonged post-

operative analgesia to inpatients.

The risk of delayed respiratory depression contraindicates

the use of intrathecal morphine for outpatients.

The alpha2 agonist clonidine increases the quality and

duration of sensory and motor block when administered

intrathecally.34 Side effects such as hypotension, brady-

cardia, and sedation are common with intrathecal doses

between 75 and 225 ug, and this may limit the use of

this agent in outpatients.49 A number of investigators have

studied a lower dose of intrathecal clonidine (15 ug) and

have shown enhanced block quality with limited systemic

side effects.34,50

Vasoconstrictors such as epinephrine (0.2–0.3 mg) and

phenylephrine (2–5 mg) can increase the density and dura-

tion of lidocaine spinal block.51,56 Prolonged motor block

and urinary retention may limit more widespread use of

these agents. In addition, phenylephrine has been associ-

ated with the development of transient neurologic symp-

toms.54,56

Adverse effects

If spinal anesthesia is planned for outpatient cosmetic

surgery, appropriate patient selection based on a thor-

ough preoperative assessment and meticulous technique

can significantly minimize the risk. Nevertheless, potential

risks do exist (see Table 12-9). Patients must be informed

about these risks and should be provided with appropriate

contact information in the event that problems arise.

Back pain is estimated to occur in 11% of surgical

patients twenty-four to thirty-six hours after spinal anes-

thesia.57 (Any additional discomfort, beyond the surgical,

in the cosmetic surgical patient may be cause for com-

plaint. Therefore, the possibility of back pain must be dis-

closed to adjust the patient’s expectations as well as to

obtain an informed consent.) Back pain may result from

needle trauma, from intrinsic effects of the local anesthetic,

or from ligamentous strain. Urinary retention is related to

inhibition of detrusor muscle activity from S3 nerve root

block. Risk factors include male gender, age greater than

sixty years, surgery duration greater than 120 minutes, and

systemic analgesia.58,59
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Transient neurologic symptoms involve pain or dyses-

thesia in the legs or buttocks that occurs within twenty-

four hours of spinal anesthesia.60,61Risk factors include

the use of lidocaine, possibly mepivacaine, ambulatory

surgery, and the lithotomy position. Treatment is symp-

tomatic and spontaneous recovery typically occurs within

days.

A postdural puncture headache (PDPH) is a fronto-

occipital headache that occurs in a sitting or standing

position and is immediately improved upon assuming a

supine position.62 The incidence is greater with cutting

and large bore spinal needles, a transversely directed nee-

dle bevel, young age, and female sex.63,64 Treatment is ini-

tially conservative with fluid hydration, analgesics, and

possibly caffeine.65 An epidural blood patch can be con-

sidered, although spontaneous resolution generally occurs

in one to two weeks.

Serious neurologic injury related to spinal anesthesia

is extremely rare.66,69 Nonetheless, any new neurologic

deficit should be promptly assessed in the event that a

potentially reversible etiology exists. An epidural abscess

presents with progressive sensory or motor deficits, bowel

or bladder dysfunction, fever, or back pain.70,72 A neu-

raxial hematoma may present similarly.70 Magnetic reso-

nance imaging can establish the diagnosis of either condi-

tion. Following diagnosis, immediate surgical evacuation

of the abscess or hematoma may be required. Subsequently,

abscesses are also managed with antiobiotics.73 Menin-

gitis is suspected if the patient presents with headache,

fever, nuchal rigidity, or a new neurological deficit.73,75

Cerebrospinal fluid analysis can yield the diagnosis, and

systemic antibiotic therapy is begun early. Cauda equina

syndrome presents with pain in the lower back or legs,

lower extremity sensorimotor deficit, and bowel or blad-

der dysfunction.70,75 Risk factors include the use of 5%

hyperbaric lidocaine and continuous spinal anesthesia

with microcatheters. Emergent investigation and treat-

ment are necessary. The diagnosis and management of

other neurologic complications (i.e., isolated nerve injury)

can be greatly facilitated with the assistance of a consultant

neurologist.

Total spinal anesthesia results from excessive cepha-

lad spread of the spinal block. Apnea, bradycardia,

profound hypotension, and cardiac arrest can result.76

Prompt recognition and initiation of supportive therapy

is crucial.

Table 12-10. Selected potential adverse effects
of epidural anesthesia1,64,73,77,82,105,106

Self-limiting Back pain
Urinary retention
Postdural puncture headache

Rare but serious Local anesthetic toxicity
Total spinal anesthesia
Cardiac arrest
Isolated nerve injury
Cauda equina syndrome
Epidural abscess
Meningitis
Epidural hematoma
Retained catheter

EPIDURAL ANESTHESIA

Indications and advantages

Epidural anesthesia achieves bilateral surgical anesthesia

with similar advantages to spinal anesthesia (Table 12-10).

In addition, epidurals provide the option for extended

postoperative analgesia for patients admitted to hospital.

Thoracic epidurals have applications for cosmetic pro-

cedures involving the breast and thorax, whereas thora-

columbar epidurals are more suited to abdominal, lower

extremity, and buttock surgery.

Equipment

In order to facilitate catheter placement, epidural needles

have a curved distal tip (i.e., Tuohy or Hustead) and a larger

diameter (i.e., 16–18 ga) than spinal needles. Multiorificed,

polyamide epidural catheters have a closed end and three

orifices at the distal tip. This design enhances even distri-

bution of local anesthetic. The loss-of-resistance syringe

is a 3 or 5 ml size and is made of glass or plastic.

Local anesthetics and adjuvants

The selection of local anesthetic for epidural anesthesia is

based on the desired block onset and duration as well as

the drug’s side-effect profile. The mass of the local anes-

thetic administered also affects onset time and duration

as well as depth of anesthesia and the extent of cranio-

caudal spread.77,79 In addition, the volume of injectate

affects the extent of the block.79 Other factors such as preg-

nancy and age may also be important.80,82 When dosed

with concentrated local anesthetic, the epidural catheter
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provides surgical anesthesia. Chloroprocaine has a fast

onset and short duration of action.83,85 A number of stud-

ies have investigated the use of epidural chloroprocaine for

ambulatory surgical procedures and have found onset of

maximal block in 16 minutes, a time to ambulation of 78

minutes, and outpatient discharge as soon as 130 minutes

after completion of surgery.83,85 This agent has historically

been associated with back pain following epidural admin-

istration of large and repeated doses.86,87 In addition, there

are reports of persistent neurologic deficits and adhesive

arachnoiditis following accidental intrathecal administra-

tion.88 Preservatives and antioxidants in older prepara-

tions were likely causal. Recent data supporting the safe

intrathecal use of preservative-free chloroprocaine may

lead to more frequent epidural use of this agent.

Lidocaine and mepivacaine both have a rapid onset and

short to intermediate duration of action.89 Bupivacaine,

levobupivacaine, and ropivacaine have a long onset and

duration. These agents would not be suitable for ambula-

tory procedures; however, they are effective in providing

extended postoperative analgesia for patients admitted to

hospital. When a bolus dose of concentrated long-acting

local anesthetic is administered epidurally, ropivacaine is

selected preferentially in order to minimize the risk of

cardiovascular toxicity associated with bupivacaine.90 In

addition, ropivacaine provides a greater separation of sen-

sory and motor block.

Adjuvant medications can be used to enhance epidural

anesthesia. Epidural opioids can improve block quality,

though they may be associated with postoperative nau-

sea and vomiting, pruritus, or urinary retention. Short-

acting agents such as fentanyl are preferentially chosen for

ambulatory patients. Long-acting epidural morphine is

reserved for inpatients because of the risk of delayed res-

piratory depression. Clonidine (100–200 ug epidurally)

enhances the duration of epidural anesthesia.91 However,

side effects such as hypotension, bradycardia, and seda-

tion may impede safe outpatient recovery and discharge.92

Vasoconstrictors such as epinephrine (2.5–5 ug · ml−1)

can enhance the quality of the block, prolong the duration

of short-acting local anesthetics, and decrease the risk of

local anesthetic toxicity.93 Bicarbonate (0.1 mEq · ml−1)

increases speed of onset of chloroprocaine, lidocaine, and

mepivacaine.94,96

A continuous epidural can be used to provide postop-

erative analgesia.97 The combination of low-dose opioid

(i.e., fentanyl 5 ug · ml−1) and dilute ropivacaine, lev-

oubupivacaine, or bupivacaine (i.e., 0.1–0.2%) is used to

provide sensory anesthesia with minimal opioid- or local-

anesthetic–related side effects. For example, this combi-

nation minimizes the motor block and hypotension that

result from higher concentrations of local anesthetic and

reduces the pruritus typically seen with larger doses of

neuraxial opioids.

Adverse effects

Epidural anesthesia shares many of the potential side

effects and complications described for spinal anesthesia

(see Table 12-9).

Back pain occurs in up to 31% at twenty-four to thirty-

six hours after surgery and is more common than with

spinal anesthesia (i.e., > 11%). Urinary retention can occur

as discussed previously. PDPH can result from uninten-

tional dural puncture with an epidural needle. Presenta-

tion and treatment have been previously outlined.

Epidural anesthesia is associated with the risk of sys-

temic local anesthetic toxicity. This may result from sys-

temic absorption of a large volume of local anesthetic

administered epidurally or from inadvertent intravascu-

lar injection. Prompt recognition of the symptoms of

local anesthetic toxicity is required in order to initiate

timely treatment (see Table 12-11). Total spinal block and

Table 12-11. Signs and symptoms of local
anesthetic toxicity

1. Disorientation, restlessness
2. Tremor
3. Metallic taste
4. Perioral paresthesias
5. Tinnitus
6. Auditory hallucinations
7. Muscle spasms
8. Tonic/clonic seizures
9. Coma

10. Respiratory arrest
11. Cardiac arrest, ventricular fibrillation
12. Death

Editor’s note: Signs 1–6 may be seen only in patients
receiving regional anesthesia with minimal or no addi-
tional sedation. In particular, seizure threshold will be
elevated in patients receiving either benzodiazepine or
propofol. A-V dissociation and hypotension may precede
#11, cardiac arrest. —BLF
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subsequent cardiac arrest can occur following acciden-

tal intrathecal injection of a large volume of local anes-

thetic intended for the epidural space. This was described

in the context of spinal anesthesia along with isolated nerve

injury, cauda equina syndrome, epidural abscess, menin-

gitis, and epidural hematoma. Finally, catheter shearing

with retention of catheter fragments in vivo has been

reported.98,99 To minimize this risk, avoid withdrawing

the catheter through the epidural needle.

PERIPHERAL NERVE BLOCKS

Paravertebral Nerve Blocks

Anatomy

The thoracic paravertebral space is a wedge-shaped space

present on either side of the vertebral column100,101 (see

Fig. 12-2). It is bound anterolaterally by the parietal

pleura and medially by the posterolateral aspect of the

vertebral body, the intervertebral disks, the interverte-

bral foramina, and its contents. The superior costotrans-

verse ligaments represent the posterior boundary of the

space. These ligaments extend from the superior aspect

of each rib to the inferior aspect of the transverse process

above.

The endothoracic fascia exists within the paraverte-

bral space between the parietal pleura and the superior

costotransverse ligament.102 This deep thoracic fascia is

attached anteriorly to the periosteum of the sternum and

the perichondrium of the costal cartilages (see Fig. 12-3).

Posteriorly, it fuses with the periosteum of the verte-

bral bodies and is continuous with the prevertebral fascia

(see Fig. 12-4). The endothoracic fascia divides the par-

avertebral space into an anterior extrapleural paravertebral

compartment and a posterior subendothoracic paraver-

tebral compartment.103 The anterior section contains

the sympathetic trunk and loose connective tissue called

the subserous fascia. The posterior segment contains the

sympathetic rami communicantes, the spinal/intercostal

nerves with their associated dorsal ramus, and the seg-

mental spinal blood vessels. The spinal nerves are in fact

groups of small nerve rootlets surrounded by fatty tissue.

There is no encompassing fascial sheath, which enhances

the nerve’s susceptibility to local anesthetic blockade in

this location.

Figure 12-2. Transverse section at level of intervertebral foramen. Reproduced with permission from Eason MJ and Wyatt R, in Anaes-
thesia 34:638,1979.108
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Figure 12-3. Paravertebral saggital section of the thorax portraying the extent of the endothoracic fascia. Reproduced with permission
from Karmakar MK, in Regional Anesthesia & Pain Medicine 25(3):325–7;2000.110

Each thoracic paravertebral space communicates with

adjacent spaces superiorly and inferiorly across the heads

and necks of the ribs. This communication occurs pre-

dominantly in the anterior extrapleural compartment,

whereas the posterior subendothoracic compartment is

more segmental. The thoracic paravertebral space is con-

tinuous with the intercostal space laterally and the epidural

space medially via the intervertebral foramen101 (see Fig.

12-5). Communication with the contralateral paraverte-

bral space can occur either through the epidural space or

the prevertebral space.102

The thoracic paravertebral space is limited caudally by

the origin of the psoas muscle. Nevertheless, the endotho-

racic fascia continues below the diaphragm as the fas-

cia transversalis, and continuity between the thoracic and

lumbar paravertebral spaces occurs via the medial and lat-

eral arcuate ligaments.103

Indications and advantages

Paravertebral nerve block involves injection of local anes-

thetic close to the spinal nerves as they emerge from the

intervertebral foramen and pass through the paraverte-

bral space. Unilateral or bilateral segmental block can be

performed. Long-acting local anesthetics provide intraop-

erative anesthesia and up to twenty-three hours of postop-

erative analgesia.104 Thoracic paravertebral blocks are use-

ful for cosmetic surgical procedures of the breast and/or

chest wall (see Chapter 10). Thoracolumbar paravertebral

nerve blocks are suitable for lower abdominal surgery such

as abdominoplasty (Table 12-12).

Klein et al. studied the efficacy of thoracic paraverte-

bral nerve blocks for breast augmentation or reconstruc-

tion. They randomized sixty patients to T1-7 paraverte-

bral blocks with bupivacaine or general anesthesia. The

group that received the nerve blocks had decreased opi-

oid requirements in the postanesthesia care unit (0.8 ±
2.0 mg vs 3.6 ± 4.0 mg of morphine equivalent; p =
0.001), lower verbal analog pain scores for the first seventy-

two hours postoperatively (p < 0.05), and reduced nausea

scores at twenty-four hours (p = 0.04) compared to the

general anesthesia group. Similar beneficial effects were

noted in comparable studies involving breast surgery and
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Figure 12-4. Anatomy of the thoracic paravertebral space. Reproduced with permission from Karmakar MK, in Anesthesiology 95(3):
771–80,2001.109

lower abdominal procedures.105 Table 12-13 summarizes

these advantages.

Technique

An intravenous is placed, monitors are attached, and resus-

citation equipment is made available. Light sedation may

be provided. The patient can be placed lateral decubitus or

prone, though identification of landmarks is greatly facil-

itated in the sitting position.

The neck is flexed forward, the back is rounded, and

the shoulders are maximally relaxed. Levels to be blocked

are chosen based on the nature of the surgical procedure

(Table 12-14). The superior aspect of the spinous pro-

cess is identified and a mark is placed 2.5 cm lateral to

it (Fig. 12-6). Because of the extreme angulation of the

thoracic spinous processes, this mark overlies the trans-

verse process of the vertebra below. For example, the T5

spinous process is at the same horizontal level as the T6

transverse process. The spinous processes project more

horizontally in the lumbar spine. As a result, the palpable

lumbar spinous process is usually in line with the trans-

verse processes of the same vertebra. The most prominent

spinous process in the neck corresponds to C7, the lower

border of the scapula is T7, and the intercristal line marks

L4. The skin is cleaned with disinfectant and subcutaneous

infiltration of local anesthetic is given at all needle entry

sites.

A number of ways to identify the paravertebral space

have been described. The paravertebral space can be

located when a change in resistance (or “pop”) is felt as

a Tuohy needle passes through the costotransverse lig-

ament106 (Fig. 12-7). A 10 cm, 22 ga Tuohy needle is

attached to extension tubing and a 20 ml syringe contain-

ing local anesthetic. The needle is inserted perpendicular

to the skin 2.5 cm lateral to the midpoint of the supe-

rior border of the spinous process. The needle is advanced

to contact the transverse process and the depth is noted.

The transverse processes in the high thoracic spine (T1,2)
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Figure 12-5. The paravertebral space is contiguous with the inter-
costal and epidural spaces. Thus, local anesthetic may spread
laterally to the intercostal space, cephalad and caudad in the
paravertebral space, and medially to the epidural space. Repro-
duced with permission from Continuous Thoracic Paravertebral
Block by Chan VWS and Ferrante FM, in Postoperative Pain
Management, edited by Ferrante FM and VadeBoncoeur TR;
Churchhill-Livingstone; 1993.

and the low lumbar spine (L4,5) are deeper than those

in the midthoracic spine (T5–10); precise depth depends

on patient size. The needle tip is withdrawn to the subcu-

taneous tissue and subsequently redirected caudal to the

transverse process. Recall that in the thoracolumbar spine,

nerve roots exit below their associated transverse process.

The needle is advanced and a change in resistance is appre-

Table 12-13. Potential advantages of
paravertebral blocks2,4,5

Dense, long-lasting analgesia
Profound segmental sympathectomy
Reduced postoperative opioid requirements
Reduced PONVa

Low incidence of hemodynamic perturbations
Early postoperative ambulation
Low incidence of urinary retention
Decreased hospital length of stay

aPONV = postoperative nausea and vomitting

ciated 1 cm past the depth of the transverse process as the

superior costotransverse ligament is penetrated. A cau-

tious approach is warranted because bone contacted deep

to the transverse process may represent the rib. The nee-

dle should not be advanced deep to the rib because of the

risk of pleural puncture and pneumothorax. In the lum-

bar area, the technique is slightly modified. After locating

the transverse process, the needle is advanced only 0.5 cm

deeper because the transverse processes are much thinner.

In addition, no loss of resistance is appreciated because of

the absence of the costotransverse ligament.

An alternate localization technique involves the use of

loss of resistance to air or saline.101 The loss of resistance

upon entering the paravertebral space is more subtle and

subjective compared to that observed upon entering the

epidural space.107

Table 12-12. Paravertebral blocks for cosmetic surgery: application and suitability

Surgical Procedure Paravertebral Block Level Supplemental Anesthesia

Breast (augmentation,
reduction, mastopexy)

T2–6 ± T1, T7
Unilateral or bilateral
according to surgical
procedure

Superficial cervical plexus
Medial and lateral
pectoral nerve blocks for
analgesia during pectoral
dissection

Truncal liposuction According to location of
surgery

Abdominoplasty T9,10,11,12,L1 Bilateral ± T7,8 depending on
cephalad extent of
undermining

Truncal scar revision According to location of
surgery
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Table 12-14. Selected potential adverse effects of
paravertebral blocks and their incidence4,114

Adverse Effect

Self-limiting Failed block
Vascular puncture
Injection-site hematoma
Pain at injection site
Epidural spread
Postdural puncture headache
Brachial plexus block
Horner’s syndrome

Rare but serious Pneumothorax
Pulmonary hemorrhage
Local anesthetic toxicity
Nerve injury
Intrathecal injection, total spinal
anesthesia
Septic complications

Others have used nerve stimulation to identify the spinal

nerve roots in the paravertebral space. A 21 or 22 ga short-

bevel insulated stimulating needle is advanced to contact

transverse process. The needle is subsequently redirected

while connected to a nerve stimulator providing a current

output greater than 1.5 mA. Paraspinal muscle contraction

occurs initially as the needle passes through these muscles.

On further needle advancement, intercostal or abdomi-

nal muscle contractions are observed depending on the

dermatomal level of the block. The stimulating current is

decreased to 0.5–0.6 mA while appropriate muscle con-

traction is maintained. Isolated posterior spinal muscle

contraction is not accepted as this may represent either

direct muscle stimulation or stimulation of the posterior

ramus of the spinal nerve root after it diverges from the

spinal nerve. An additional option involves pressure mea-

surement to confirm paravertebral needle placement.108

When the needle tip is in the erector spinae muscle, mea-

sured pressure is higher during inspiration than expira-

tion. Within the paravertebral space, there is a sudden

lowering of pressures and a pressure inversion occurs.

Expiratory becomes higher than inspiratory pressure.

A further method to identify the paravertebral space

involves the injection of contrast material. Contrast may

distribute linearly as it spreads superiorly and inferiorly;

this is presumed to occur within the anterior compart-

ment. Alternatively, there may be cloud-like dispersal of

Figure 12-6. Superficial skin markings for left breast surgery.
Reproduced with permission from Greengrass R and Steele S,
in Techniques in Regional Anesthesia & Pain Management 2(1):
8–12, January 1998.

contrast dye within one or two spinal segments; this is

thought to occur when the needle is in the posterior com-

partment.109

Some advocate a technique whereby after contact with

the transverse process, the needle is redirected superior to

it108,109 (Fig. 12-7). Using this approach, it is possible to

inadvertently contact rib first and walk off superiorly into

the pleura and lung. In addition, this technique blocks the

nerve root and dermatomal segment above the transverse

process contacted. The authors prefer redirecting the nee-

dle caudad to the transverse process.110 If rib is contacted

first, caudal redirection will bring the needle into contact

with the transverse process at a shallower depth. Conse-

quently, more accurate estimation of the depth of the par-

avertebral space is made and the risk of pneumothorax is

minimized.

When the needle is properly sited, an assistant aspirates

the syringe for blood, cerebrospinal fluid, and air. If air

is detected, it is likely that penetration of the pleura and

lung has occurred. The needle should be removed and

patient stability ensured. Similar steps are taken if blood

or cerebrospinal fluid is detected. When the paraverte-

bral space is correctly identified, there is no resistance to

injection of local anesthetic. Smaller volumes of local anes-

thetic (3–5 ml per level) are used for thoracic paravertebral
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Figure 12-7. Needle “walked off” transverse process into paravertebral space. Reproduced with permission from Greengrass R and
Steele S, in Techniques in Regional Anesthesia & Pain Management 2(1),8–12, January 1998.

blocks, whereas larger volumes (5–7 ml per level) are used

in the lumbar area. Doses may need to be reduced when

multiple and/or bilateral levels are blocked. Patients will

often experience a pressure paresthesia upon injection of

local anesthetic. Block adequacy is evaluated in a number

of ways. Sensory anesthesia and motor block are sought

in the appropriate dermatomes. For example, successful

upper thoracic paravertebral block is associated with loss

of sensation over the breast and upper chest wall. In addi-

tion, motor block of the intercostal muscles occurs and

can be confirmed by inspection and palpation of limited

hemithorax expansion. Vasodilation and warmth in the

corresponding distribution provides evidence of a suc-

cessful sympathetic block.

Using the majority of the techniques described, it is dif-

ficult to determine whether the needle tip exists in the

anterior extrapleural paravertebral compartment or the

posterior subendothoracic paravertebral compartment of

the thoracic paravertebral space. As discussed previously,

the pattern of spread of contrast dye may help with

this differentiation. Adequate block will result follow-

ing multilevel injection into either compartment; how-

ever, more extensive craniocaudad spread occurs when

the needle is in the anterior compartment (mean 4.5

dermatomal levels) compared to when it exists in the

posterior compartment (mean 2.3 dermatomal levels).111

These results reflect more complete cephalocaudad conti-

nuity between anterior segments. Consequently, it is here

that a single-level injection of a larger volume of local

anesthetic or placement of a continuous catheter should

occur.

Continuous paravertebral block can provide extended

postoperative analgesia. This technique can be used both

in patients admitted to hospital as well as outpatients.110
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A large-bore Tuohy needle is first used to identify the par-

avertebral space. Subsequently, a flexible catheter with a

single distal orifice is threaded 1–2 cm into the space.

Equipment

The equipment required depends on the technique used

to identify the paravertebral space. As described previ-

ously, commonly used equipment consists of a 10 cm

22 ga Tuohy needle with wings and centimeter gradations.

This is attached to extension tubing and a 20 ml syringe

containing local anesthetic. If loss of resistance is utilized,

a loss of resistance syringe is also needed. When a nerve-

stimulation technique is used, a 10 cm 21–22 ga insulated

short-bevel needle and a nerve stimulator are required.

And when pressure measurement is undertaken, a three-

way stopcock, pressure tubing, and a pressure transducer

are employed. A sterile skin marker and ruler should also

be included.

Local anesthetics and adjuvants

The local anesthetic agent selected is based on the desired

onset and duration of the nerve block. Block onset occurs

within ten minutes and surgical anesthesia within forty

minutes following injection of short-acting local anes-

thetic.112 Analgesia lasts up to twenty-three hours when

long-acting local anesthetic is used.106 Epinephrine is fre-

quently added to enhance block quality and limit sys-

temic toxicity. The proximity of the paravertebral space

to the intercostal space raises concern about significant

systemic absorption of local anesthetic following paraver-

tebral block. However, plasma local anesthetic levels have

been below toxic range when standard doses are used.113

In addition, systemic absorption is similar when a single-

level injection of 20 ml is given at T3-4 compared to when

injections of 4 ml each are given over five levels between

T2 and T6 (total 20 ml).113

Adverse effects

The adverse effects of paravertebral blocks are summa-

rized in Table 12-15. Vascular puncture, injection site

hematoma, and pain at the site of needle puncture are

usually mild, self-limiting, and respond to symptomatic

treatment. Epidural spread may be due to excessively

medial needle placement. A more extensive block than

expected may result and hypotension may occur.114

Brachial plexus block or Horner’s syndrome may result

Table 12-15. Comparison between paravertebral
and intercostal nerve blocks

Paravertebral nerve
blocks

Intercostal nerve blocks

Segmental sensory and
motor block

Segmental sensory and
motor block

Posterior ramus blocked Posterior ramus not
reliably blocked

Sympathetic block Sympathetic chain not
reliably blocked

Some LA spread to
adjacent levels

Minimal LA spread to
adjacent levels

Continuous catheter can
provide multilevel
analgesia

Continuous catheter
usually provides only
single-level analgesia

Risk of pneumothorax Risk of pneumothorax
Risk of vascular puncture Risk of vascular puncture
Risk of epidural spread,

dural puncture
Lower risk of epidural

spread, dural puncture
Less systemic LA

absorption
Significant LA systemic

absorption

from cephalad extension of injected local anesthetic. The

features of Horner’s syndrome include ptosis, miosis, and

anhydrosis and result from block of the sympathetic stel-

late ganglion.

Pleural puncture following paravertebral block is rare.

Pneumothorax results infrequently and is suspected if a

pleural “pop” is felt during needle advancement, if air

is aspirated into the syringe attached to the block nee-

dle, or if the patient develops an irritating cough or a

sharp pain in chest or shoulder. Resulting pneumothoraces

are often small enough to warrant conservative manage-

ment.100 However, when a chest tube is indicated and hos-

pital admission is required, this significantly impacts the

patient’s postoperative recovery. A case report describes

pulmonary hemorrhage as a complication following

paravertebral block in a patient who had previous thoracic

surgery.115 In addition, this patient population may have

pleural scarring affecting paravertebral anatomy, and this

can increase the risk of pneumothorax. Local anesthetic

toxicity (Table 12-11) can result from the use of large vol-

umes of local anesthetic or from accidental intravascular

injection. Precalculation of the maximum allowable dose

of local anesthetic and meticulous aspiration technique to

detect intravascular needle location should minimize this

risk. Nerve injury is rare, though a case report describes
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a patient who developed chronic segmental thoracic pain

following paravertebral nerve block. Intrathecal injection,

dural puncture, and postdural puncture headache may

result from overly medial needle placement or from pen-

etration of a dural cuff that extends into the paraverte-

bral space.116 Significant resuscitation may be required

depending on the dose of local anesthetic injected intrathe-

cally and the resulting symptoms.

Intercostal Nerve Blocks

Anatomy

The intercostal space is continuous with the lateral aspect

of the paravertebral space. Upon exiting the paraverte-

bral space, the spinal nerve becomes the intercostal nerve.

Medial to the angle of the rib, the intercostal nerve is found

between the pleura and the fascia of the internal intercostal

muscle. The angle of the rib is located 6 to 8 cm from mid-

line. At this point, the intercostal nerve continues its course

between the internal and the innermost intercostal mus-

cles. The nerve lies in close proximity to the segmental

intercostal vessels, but its relation to the subcostal groove

is variable.117 Each intercostal nerve has four branches

(Fig. 12-8). The gray ramus communicans passes anteri-

orly to the sympathetic ganglion, and the posterior ramus

passes posteriorly to supply the skin and muscle in the

paravertebral area. These branches are more reliably anes-

thetized with paravertebral than intercostal nerve blocks.

The intercostal nerve also gives rise to lateral and anterior

cutaneous branches.

Indications and advantages

An intercostal nerve block is indicated for analgesia follow-

ing breast or chest-wall procedures and is predominantly

used when paravertebral or epidural blocks are not indi-

cated. The differences between paravertebral and inter-

costal blocks are outlined in Table 12-15.

Technique

An intravenous is placed, monitors are attached, and

resuscitation equipment is made available. Light sedation

may be provided. The patient is typically placed prone,

although the lateral decubitus, sitting, or supine positions

can also be used. In the prone position, a pillow is placed

under the upper abdomen to promote thoracic spine flex-

ion and to widen the intercostal spaces. The patient’s arms

hang over the edge of the bed to displace the scapulae

laterally (see Fig. 12-8).

Figure 12-8. Longitudinal section to show direction of needle: (a) above, (b) below: transverse process or rib. Reproduced with permis-
sion from Eason MJ and Wyatt R, in Anaesthesia 34(7):638–42,1979.108
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Figure 12-9. (A) Intercostal nerve block: patient positioning. (B) The index finger displaces the skin up over the rib. The needle is
inserted at the tip of the finger and rests on the rib. The needle is walked off the lower rib edge and inserted 3 to 5 mm. (C) An
intercostal nerve and its branches. Reproduced with permission from Nerve Blocks by Wedel DJ, in Anesthesia, 5th edition, edited by
Miller RD; Churchhill-Livingstone; 2000.

A paraspinal line is drawn 5 to 9 cm lateral to the midline

where the posterior angulation of the ribs is most easily

palpable. In order to avoid the scapula, the line diverges

medially in the upper thoracic segments. This location is

chosen for the nerve block as it is proximal to the diver-

gence of the lateral cutaneous branch. The inferior border

of each rib is marked along the length of the paraspinal

line. The appropriate levels to be blocked are identified

according to the surgical procedure. The skin is cleaned

with disinfectant and sterile drapes are placed. The anes-

thesiologist stands to the patient’s side. A subcutaneous

skin wheal is placed at the mark representing the inferior

border of the angle of the rib at each level to be blocked.

The left hand is used to move the skin wheal so that it over-

lies the rib. The right hand holds a 3–4 cm 22 ga short bevel

needle attached to a 10 ml syringe and advances it onto the

rib (Fig. 12-9). The left hand grasps the needle while the

right hand holds the syringe. The needle is subsequently

walked in a caudal direction past the inferior border of the

rib and advanced 3–5 mm past the depth at which the rib

was contacted. A subtle change in resistance if often felt as

the needle passes through the internal intercostal muscle.

After negative aspiration for blood, 3–5 ml of local anes-

thetic is injected and the nerve block is repeated at each of

the desired levels. The most caudal rib to be anesthetized is

blocked first. Subsequent nerve blocks gradually proceed

in a cephalad direction.

Equipment

A 3–4 cm 22 ga short bevel needle and a 10 ml syringe are

required.

Local anesthetics and adjuvants

There may be significant systemic absorption of local anes-

thetic following intercostal nerve block. Therefore, the

dose of local anesthetic used should be carefully calculated.

Ropivacaine offers long-acting anesthesia with an accept-

able safely profile. Epinephrine can be added to further

reduce the risk of toxicity.

Adverse effects

Pneumothorax is rare (0.42%), despite the close proxim-

ity of the lung and pleura.118 The risk of local anesthetic

toxicity is related to the large volumes of local anesthetic
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used to obtain an adequate block and to the significant

systemic absorption that occurs in this highly vascular

area.

RECOVERY AND DISCHARGE

Recovery

Patients require a period of monitoring postoperatively

because both surgery and anesthesia can be associated

with significant physiologic changes. Standard monitors

such as pulse oximeter, noninvasive blood pressure, and

electrocardiogram are used. In addition, the vigilance of a

nurse with resuscitation skills is of critical importance. A

physician with advanced cardiac life-support skills should

be immediately available.

A plan is required for analgesia as block resolution

occurs. This transition is managed in the postanesthesia

care unit following spinal or epidural anesthesia. For both

groups, multimodal analgesia is ideal. This involves the

used of regular, scheduled doses of acetaminophen and

nonsteroidal anti-inflammatory medication in addition

to oral opioid tablets.

Discharge

Many cosmetic surgical procedures are performed on an

ambulatory basis. Traditional outpatient discharge criteria

include adequate analgesia; absence of side effects such as

nausea, vomiting, and sedation; as well as the ability to

ambulate, void, and tolerate fluid intake.

Recent literature has challenged the requirements to

drink and void prior to discharge.119,120 In a randomized

trial, Jin et al. documented the feasibility of discharging

patients prior to fluid intake.119 They found no differ-

ence in the incidence of postoperative nausea and vomit-

ing when they compared a group of patients who drank

prior to discharge versus a group who did not drink.

Patients with a history of urinary retention, men, those

who have had spinal anesthesia, and those who have had

anal, urogenital, and hernia surgery are known to be at

high risk of postoperative urinary retention. Mulroy and

colleagues have shown the viability of discharging ambu-

latory patients who have received short-acting spinal or

epidural anesthesia without requiring them to void.120

In their study, they used bladder ultrasound to estimate

the volume of urine prior to determining suitability of

discharge. Forty-six patients had less than 400 ml urine

and were discharged home without voiding. They were

instructed to return to hospital if they had not voided

within eight hours; however, all were able to void sponta-

neously. Twenty-three patients had urine volume greater

than 400 ml. Most (97.7%) voided spontaneously during

the subsequent sixty minutes in which they were detained

in hospital; however, three patients required catheteriza-

tion. The quantification of urine volume with bladder

ultrasound and a defined protocol certainly led to their

success and excellent results. The use of this protocol in

cosmetic surgical patients who have received regional anes-

thesia remains unexplored.

Finally, all patients should receive appropriate contact

numbers should complications arise following discharge,

and contingency plans should be in place for those patients

who do not meet discharge criteria and who require admis-

sion to an inpatient facility.

SUMMARY

Regional anesthesia has broad application for cosmetic

surgical procedures. Neuraxial techniques provide rapid-

onset, dense anesthesia with minimal postoperative seda-

tion, nausea, and vomiting. Spinal anesthesia, in partic-

ular, has been tailored for day-case procedures by the

use of low doses of local anesthetics, short-acting agents,

dose-sparing adjuvants such as opioids, and small-gauge,

pencil-point needles. As a result, side effects have been

minimized and there is timely recovery of motor strength

as well as ability to ambulate and to void.

Paravertebral nerve blocks uniquely offer dense

intraoperative anesthesia and prolonged postoperative

analgesia with rare side effects. This technique is surpris-

ingly underutilized given its benefits. With appropriately

selected patients, surgical procedures, and nerve block

techniques, regional anesthesia can facilitate successful

cosmetic surgery and result in positive patient outcome

with high patient satisfaction.
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CONCLUSION

INTRODUCTION

The ultimate in consumer-driven medical care is the

business of cosmetic surgery. These are purely elective

procedures performed for the convenience and wishes of

the buyer patient and at the convenience of the patient.

Traditional ideology of surgical care is maximized as

service is optimized. The maximization of service should

never, however, compromise the prevailing medical,

surgical, or anesthetic standard of care. Meeting the

standard of care is the minimum requirement of the

cosmetic surgical practice.

Much has been written regarding the safety of general

anesthesia in the office.1−4 One should have a structure and

plan for the administration of care that adheres to known

standards. The care offered to entice the consumer to an

individual practice and practitioner is multifaceted. Sev-

eral studies have found that the friendliness and courtesy

of the staff were top predictors of patient satisfaction.5 The

rendering of anesthetic care must be cognizant of the con-

sumerism of plastic surgery and be sensitive of delivering

their care with a practice philosophy suited to the surgical

practice. Care is often beyond expectations as patients and

their idiosyncratic requests are willingly accommodated.

In this chapter, some of the specific particulars of general

anesthetic care are provided as they relate to individual

procedures. There are also some methods of care that cater

to the consumerism milieu.

Many patients respond to the branding of names in rela-

tionship to the care that is rendered. Hospital-based care

may be analogized as the “Cadillac,” whereas the plastic

surgical care that is provided in an ASC or office-based

cosmetic surgical suite may be analogized as the “Rolls

Royce.” Attempts are made to preempt postoperative nau-

sea and vomiting (PONV) instead of addressing it after it

occurs. Comforters are provided for blankets, linens have

lace, neck pillows have aromatherapy, heat, and so forth.

This is the “spa” surgical experience.

Keeping abreast of the cosmetic surgery literature pro-

vides some assurance that one is collaborating with a sur-

geon that also has the highest regard for the standard of

care. This may vary from state to state. Florida, for exam-

ple, currently has modeled its office regulations around

those of the AAAASF, namely, level: local only, level II,

intravenous (sedation), and level III (general anesthesia).

Additionally, surgical societies may have consensus

statements and practice standards that are changing and

are prudent to regard. Some practices may have outside

or independent peer review as a gauge of practice qual-

ity. Alternatively, the surgeon who is part of a hospital

staff is subject to peer review from that avenue. Postpro-

cedure care and patient satisfaction are vital to a surgical

practice. In association with the surgical practice, check

anesthetic parameters of patient care and satisfaction as

well.
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Screen one’s surgeons as carefully as one would one’s

anesthesia colleagues. Verify their licenses and credentials.

Check their references and run a query via the AMA data

bank or the National Practitioner data bank. What is the

surgeon’s rate of infection? How many “redos” or “touch-

ups” does the practice do?

What is the admission rate to the acute care center or

hospital postprocedure? In how many litigious encounters

is your surgeon involved? Do not hesitate to “credential”

them within your practice much as one do one’s own staff

and reciprocally provide the same information to your

surgeon. Encourage one’s staff to keep all of your practice

credentialing files up to date. If one is in a state that has

no local or state guidelines, then it is incumbent on one

to develop them. The office-based guidelines approved by

the American Society of Anesthesiologists (ASA)6 are an

excellent template for the development of one’s own inter-

nal guidelines.

PATIENT SELECTION FOR THE COSMETIC

SURGICAL SUITE

An invaluable service that can be monitored by the anes-

thesia group is appropriate patient selection for the facility.

Desai’s group screens every patient well in advance of the

date of the procedure. The screening process begins as

soon as the patient is scheduled. Testing is procedure and

history specific. Algorithms may be developed and imple-

mented to make the flow of the preanesthesia interviews

and laboratory screening succinct.

Desai’s screening criteria are constantly updated and

revised as the literature and experience warrants. Pre-

existing medical conditions can be predictors of adverse

events in the ambulatory setting.7−10 The American Col-

lege of Cardiology and the American Heart Association

have updated guidelines for Perioperative Cardiovascular

Evaluation for Noncardiac Surgery11 that are useful for

appropriate patient evaluation and selection. The British

Journal of Anaesthesia also has an excellent review that

helps one judge perioperative cardiac risk.12

Many surgeons’ practices track patients with postoper-

ative follow-up calls.

Satisfaction with the anesthesia services may not always

be a part of this interview. Therefore, the anesthesia prac-

tice should also follow up to ensure a high level of patient

satisfaction, specifically with their anesthesia care. These

Table 13-1. Selection list of patients undergoing
general anesthesia criteria that suggest a patient
may be unsuitable for a procedure in the office suite

1. Unstable angina
2. History of myocardial injury within three to six

months
3. Severe cardiomyopathy
4. Uncontrolled hypertension
5. End stage renal disease on dialysis
6. Sickle-cell anemia
7. Patient on major organ transplant list
8. Active multiple sclerosis
9. Severe chronic obstructive pulmonary disease

(COPD)
10. Abnormal airway (difficult intubation and mask

ventilation9

11. Malignant hyperthermia
12. Acute illegal substance abuse
13. Morbid obesity: body mass index10

14. Dementia
15. Psychological instability: rage/anger problems
16. Myasthenia gravis
17. Recent CVA within three months
18. Obstructive sleep apnea11

19. Patients with implanted electrical devices (i.e.,
AICD)

calls and the tracking of postoperative information can be

utilized to maintain a very high standard of practice and a

very high standard of patient satisfaction.

GENERAL ANESTHETIC CONCERNS FOR

STANDARD AESTHETIC PROCEDURES

In the fast-paced, efficiency driven environment, it

behooves one to employ the best use of time to ensure

patient satisfaction and safety in a mode that is also cost

conscious. An ideal general anesthetic technique should

provide smooth and rapid induction, optimal operating

conditions, and a rapid recovery with minimal or no side

effects. One would like to tailor the anesthetic technique

to promote fast-tracking.

Several comparisons have been done to facilitate the

selection of the inhalation agents desflurane, isoflurane,

or sevoflurane.13−17 Although one may have varied results

with each agent and each anesthesiologist, the differences

in time can be minor. The use of a Bispectral Index

(BIS) monitor correlates increasing sedation and loss of
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consciousness. BIS can facilitate the titration of the anes-

thetic to ensure a rapid emergence.19−24 Studies in the past

however, have not been clear on the impact of the monitor

on real cost saving,25 nor is it proven to reduce the risk

of awareness.26 Recent studies show cost savings range

between 21–39% with BIS monitoring.27,28 N.B. The B-

Aware trial29 also recently demonstrated a statistically sig-

nificant 82% reduction in intraoperative awareness under

anesthesia, whereas the SAFE2 Trial30 recently demon-

strated a similarly significant 77% reduction in intraoper-

ative awareness under anesthesia.

The ongoing discussion of the use of nitrous oxide in

the balanced inhalational anesthetic technique has propo-

nents and antagonists.17,31 In Desai’s experience deliver-

ing the “Rolls Royce” of care, the use of nitrous oxide has

been eliminated as it may increase the incidence of PONV

in some patients. The choice of opioids has also been

studied.32,33 The short-acting remifentanil (Ultiva r©) ver-

sus fentanyl should be reviewed within any given practice.

Remifentanil is clearly more costly. Its very short-acting

profile may not leave the homebound postsurgical patient

with adequate analgesia. Additionally, it has been shown

to have a higher frequency of hypotension in equivalent

doses. Inasmuch as many cosmetic surgical procedures

involve postoperative pain, Desai preferentially adminis-

ters fentanyl. Fentanyl allows for a comfortable patient and

facilitates timely discharge. Changes in clinical practice

that are geared toward well-titrated, short-acting agents

can substantially affect how a patient feels and can shorten

the time to discharge.34

Rhytidectomy or Facelift

The purpose of the facelift is to decrease skin wrinkling and

rejuvenate the appearance of the face with the removal of

excess skin and the suspension of facial fascia and tissues.

Most patients seeking rhytidectomy are over the age

of forty-five. This is a procedure for which the anesthetic

technique has a great deal of variation. Much of it is depen-

dent on the choice of anesthesia by the surgeon as well as

the skills of the surgeon with that choice of anesthesia. The

concepts to consider in general anesthesia and facelifts fol-

low.

Preoperative considerations

These patients are often elderly and require proper screen-

ing. A thorough examination of comorbid conditions is

important to ensure they are maximally optimized for

elective surgery. These procedures are often four or more

hours and may have a significant impact on the patient. A

thorough review of all herbal and other medications also

should be noted, as many may impact on clotting, and

care should be taken to stop all herbals for at least two

weeks (see Chapter 14 and Appendix A). Premedication

with clonidine is useful for sedation as well as for helping

with hemodynamic control.

Intraoperative considerations

The endotracheal tube is inserted and secured in a few

different ways. The surgeon must work around the tube

and the anesthesiologist must be able to see that it is stable

and connected during the case. Each surgeon will have a

preferred method of securing the tube and one must adapt

to it. Endotracheal tubes, either oral or oral RAE r©, may be

secured with sterile bio-occlusive dressing onto the chin or

tied to the canine or front teeth with wire or dental floss.

Some anesthesiologists prefer to use a laryngeal mask air-

way (LMA) to deliver inhalational anesthesia. In any case,

it is important not to distort the face when securing any

airway device. Doing so is a powerful subliminal message

of the anesthesiologist’s indifference to the surgeon’s task!

Indifference is anathema to cooperation.

The eyes will be protected with gel or eye shields during

the case. The control of blood pressure during the pro-

cedure is key. Maintain the pressure 20–30% lower than

baseline during the resection and then bring it back up

close to baseline prior to closing. Restoring normotension

allows the surgeon to observe additional oozing prior to

closing when the patient reaches their normotensive range.

Keep fluid load to a minimum as bleeding is min-

imal. There are no appreciable third-space losses with

rhytidectomy. Administer maintenance fluid only, as

excess fluid administration can contribute significantly to

facial edema. Some surgeons will request dexamethasone

to help minimize edema. Doses from 4–10 mg have been

safely used.

Emergence considerations

Extubate the patient without coughing and bucking as

both acts increase venous return and bleeding. Most sur-

geons want complete dressings applied on or before awak-

ening. Many will hold pressure to minimize postextuba-

tion bleeding. The head dressing is circumferential of the
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face and neck. One needs to make sure the dressing is not

too constricting around the neck. Elevate the head as soon

as it is feasible as it helps with postprocedure swelling.

Postprocedure considerations

As local anesthetic is used for facelifts, there is not much

postoperative pain in the immediate recovery area. PONV

is a great concern, and a multimodal regimen plan may

have better outcomes. Some surgeons prefer to observe

the patient in recovery for a period of time in excess of

that required for discharge according to Aldrete scores.

Browlift

This procedure serves to lift “excess” skin over the eye as

aging and gravity pull the eye and eyebrow down from the

supraorbital rim.

This procedure also is used to remove excess skin and

wrinkling on the brow. There are a few common types

of browlifts that are incisional. There is the full coronal

incisional browlift and the side oblique incisional browlift.

The incisions are within the hairline for the full coronal

lift, and the undermining of tissues is done under direct

visualization. The oblique incisional lift places the incision

at the start of the hairline oblique to the brow. There is

some blood loss with the scalp incision and dissection

as control is gained after incision. There is not the same

concern over the use of muscle relaxants for browlift as

applies to rhytidectomy. One may elect to intubate and

paralyze the patient. Considerations about coughing on

extubation and increase in blood pressure are similar to

those for rhytidectomy. Often pressure is applied to the

dressings upon extubation.

Endoscopic browlift

The browlift procedure lends itself well to the endoscopic

approach. The approach involves three to five minimal

incisions and is dissected endoscopically. The repair and

suspension may be held together with installed screw hard-

ware in the frontal mid-scalp well within the hairline. This

approach may involve a longer operative time as com-

pared to the incisional lift but does leave less scarring for

the patient.

Breast Augmentation

Preoperative considerations

Breast augmentation is an extremely popular procedure.

Although many of the patients are in the forty-and-

younger age groups, all ages of patients may present them-

selves (see Chapter 15).

The preoperative interview is the ideal time to address

postprocedure pain-management strategy and expecta-

tions. The nature of pain post–breast implantation should

be discussed. The quality of the pain is that of pressure

and heaviness. As a weight has been added to their chest

and many will have a firm circumferential pressure dress-

ing, this sensation, of pressure and heaviness, is acutely

experienced with each breath. The expectation should be

that pain is to be expected, however, it should be tolerable.

The stretching of skin in a very short time period is often

felt as a deep ache in the shoulders and back. Submus-

cular dissection and implant placement will also involve

postprocedure deep muscular pain. Submuscular implant

placement produces spasm as well as pain. Postoperative

oral diazepam can be very helpful in relieving pain sec-

ondary to spasm.

Intraoperative considerations

One of the key factors for a good surgical result is to

have total control of the bleeding and oozing in the breast

pocket. Blood in the pocket is known to increase the inci-

dence of capsule contracture and breast immobility. The

placement of the implants also requires position changes

intraprocedurally from supine to sitting.

Airway circuits and IV lines of sufficient length should

enable a smooth and timely transition from supine to sit-

ting during the procedure.

The position of the arms is at the discretion of the sur-

geon. Whether the arm placement is at the patient’s side or

out on arm boards, check pressure points and abduction

angles. Also, ensure the arms will transition safely from

supine to sitting as placement of implants is confirmed.

Consider the effects of position as pertains to vascular tone

and blood pressure and be prepared to treat accordingly

as one may change supine to sitting positions frequently.

Awareness of serious surgical complications would encom-

pass pneumothorax and uncontrolled bleeding from the

thoracic vessels. A plan for transfer and admission to an

acute-care facility should be in place in the event that com-

plications cannot be definitively addressed in the office

surgical suite setting.

Emergence considerations

As in much of plastic and cosmetic surgery, the prefer-

ence of the surgeon is key. Many will want all dressings
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on prior to extubation. Dressings will involve wound cov-

ering as well as bras and elastic bands or bandages that

are positioned to mold the placement of the implant in

the pocket. If the surgeon would prefer all dressings in

place, one must maintain an adequate level of anesthesia

that keeps the patient still as they are sat up. The ideal

awakening would involve extubation without coughing as

increases in venous pressures may increase the chance of

bleeding and oozing in the pocket.

Postprocedure considerations

Pain management solutions may include continuous infu-

sion pumps (i.e., On-Q, r© or others) and intercostal and

incisional blocks.

Endoscopic breast implants

Most breast implants are still placed using the traditional

inframammary approach. Alternative approaches are used

by some surgeons as a marketing tool in their practices.

For example, the larger incision of the inframammary

approach is excellent for silicone implants. As often as

not, the peri-areaolar approach is used for inflatable saline

implants.

Endoscopic breast implants allow for a smaller inci-

sion and dissection under direct endoscopic view. The

approaches may be either transaxillary or transumbilical

for the placement of breast implants. The anesthetic con-

cerns remain similar to the other various approaches of

breast implant placement.

Mastopexy

Mastopexy may be performed alone or in conjunction with

augmentation. Reduction mammoplasty will have similar

position change concerns as breast size, shape, and contour

are manipulated.

Intraoperative considerations

The duration of the case is directly related to the extent

of the mastopexy and its repair. As cosmetic surgery is

assessed with appearance, each incision is painstakingly

closed by hand. Blood loss and fluid-balance concerns in

reduction mammoplasty are dependent on the extent of

the resection, the amount of tissue, and the extent of the

flaps in question. Some surgeons may apply nitropaste

0.5–1.0 inch to the nipple areola complex to increase blood

flow to the flap. The effects of the nitropaste are usually

subclinical. However, attention must be paid to the poten-

tial effects on the patient’s vital signs.

Liposuction

Contouring lipoplasty is a very common plastic surgery

procedure. This procedure is not a weight-loss procedure

but is a body-contouring procedure. Almost any area of

the body is amenable to liposculpture. The most common

method to perform liposuction is the tumescent tech-

nique. This technique involves the instillation of saline

mixed with a dilute solution of lidocaine (0.05–0.1%) and

epinephrine (1:1,000,000) into the areas of lipoplasty (see

Chapter 8).

The lidocaine in the mixture is a method of analge-

sia, and the epinephrine component is to aid hemostasis.

The tumescent technique takes advantage of the tissue-

binding capacity of lidocaine with this dilute concentra-

tion, where there is the slow uptake of lidocaine into the

bloodstream with serum level peaking as late as 10–14

hours after the infusion. The surgeon keeps a precise tally

of the infusion amount of each tumesced site, and spe-

cific attention is given to tumescent input and aspirate

output.

The most common method of suction is the use of a

power suction canister. The suction cannulae vary in the

number and placement of the suction ports and have a

varied diameter depending on the effect desired. Fibrous

areas of the body are difficult to suction and also are less

conducive to the even spread of the tumescent fluid. These

difficult fibrous areas may be suctioned using an ultra-

sonic suction that will “liquefy” the fat before the area

is resuctioned with the standard liposuction machine to

remove the liquefied fat. The ultrasonic liposuction adds

another element of complexity (viz., timing its use) as

there is an association of seroma formation with increased

time usage. Additionally, heat injury is a concern with this

technology, and particular care must be taken to watch

and protect the skin.

Much has been discussed in the plastic surgical litera-

ture over the amount of liposuction volume. The consen-

sus would lead the prudent plastic and cosmetic surgeon to

suction volumes less than 5,000 cc of aspirate. The removal

of larger volumes may require overnight stays and addi-

tional postprocedure monitoring of fluid balance, blood

loss, and pain management.
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Preoperative concerns

Liposuction is a potentially serious surgery and is of a

moderately invasive nature.

The mortality rate is 19 in 1,000, where the most com-

mon cause of death is from thromboembolism.35

Thromboembolic concerns need to be addressed to

minimize risk. Particular attention should be paid to

herbal and other medications that may elevate this risk

(see Chapter 14 and Appendix A). Oral contraceptives

(and smoking) will increase this risk, and these issues must

be discussed by the practice with the patient. Preoperative

education should include discussions on early ambulation

and exercises to ward against venous pooling. The char-

acter of liposuction pain is often that of incisions, and

patients may experience some interior orthostatic symp-

toms (described as “burning”) in the first twelve to twenty-

four hours. The discomfort after twenty-four hours will be

that of a deep ache that is accentuated when the muscles

under the suctioned fat are being used. The patient may

continue to ooze fluid from the first twenty-four hours.

The patient should have immediate home help for that

time.

Intraoperative concerns

The most immediate anesthetic concern is the fluid man-

agement of this patient, along with adequate analgesia.

Much of the tumescent fluid is absorbed by the patient,36

even though it appears that much is aspirated out with

the fat. With the use of epinephrine, the blood loss is

limited.37,38 One can observe the amount of hemoglobin

staining or “redness” of the aspirate. Using the “wet” tech-

nique of liposuction, one can keep the fluid requirements

to a minimum, “maintenance only”37 level. Amounts of

liposuction greater than 4,000 cc should be replaced with

0.25 ml intravenous crystalloid per ml of aspirate removed

over 4,000.38 Other intraoperative complications must

be considered in the diagnostic differential if difficulties

arise. These complications include viscus perforation, pul-

monary edema, vascular perforation, fat embolism, local

anesthetic toxicity, and hypothermia.37 Positioning and

repositioning the patient from side-to-side and supine-

to-prone is frequently done as one infuses the tumescent

solution to all the sites. The surgeon allows it to work and

then repositions for suctioning. This is an intraoperative

challenge as one must be careful to position safely and

continuously be aware of body alignment and all pres-

sure points. The anesthesiologist must also ensure that all

monitoring cables and intravenous tubing will allow for

ease of movement during repositioning. The anesthesi-

ologist must prepare ahead with padding and position-

ing devices because they are often managing much of the

“moves” on their own. It is most helpful to have all the

devices handy as one also has to be careful with the instru-

mented airway. Attention to the patient’s temperature is in

order because hypothermia is a real risk.36 The patient has

many exposed areas to the loss of convective heat. The

infiltration of tumescent fluid produces losses of body

heat. Often the skin is wet because the surgeon checks

for evenness of liposculpture. There is additional heat loss

through evaporation. Methods to increase patient temper-

ature need to involve Bair r© huggers and keeping OR tem-

peratures higher than normal. The procedure concludes

with feathering the edges of the fat deposit that involves

the suction cannula, providing a transition between the

suctioned and residual fat to provide a natural contour.

This feathering will trespass into less anesthetized areas

because the tumescent solution will not have been infused

there. There is often transient pain at the end of proce-

dure. This is best addressed with short-acting hypnotics

to manage hyperdynamic changes, which will resolve sud-

denly at the end of the procedure. The liposuction gar-

ment is a snug elastic garment applied immediately at the

end of the procedure to control fluid sequestration. The

compression of the potential “third space” created by the

suction of the fat is largely eliminated by the use of com-

pression garments. Failure to appreciate this issue has led

some anesthesia providers to administer overzealous fluid

replacement. Inappropriate fluid management can lead to

dilutional anemia, dilution of platelets, and other clotting

factors, sometimes with fatal outcomes. The garment is

worn for several weeks to smooth the skin and promote

retraction to the newly sculpted areas.

Postprocedure considerations

Despite the use of lidocaine tumescent, there can be pain

in the “feathered” areas. One must ensure that the patient

is comfortable as they are assessed in PACU. Our practice

utilizes nalbuphine (Nubain r©) in doses of 5–10 mg IVP in

PACU. In doses exceeding 10 mg, there is often an increased

element of sedation that will delay discharge. Warming the

patient with a Bair r© hugger in the PACU is also very useful

after liposuction.
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Rhinoplasty

Rhinoplasty is a common procedure that involves con-

touring the nose. Repairs can be simple or quite involved,

as many aspects may need to be manipulated to achieve

the desired result.

Intraoperative concerns

Rhinoplasty is a procedure well suited to general anesthe-

sia with an instrumented airway. The endotracheal tube is

positioned over the mandible and the oral RAE r© tube with

its curve may be quite helpful in its profile. An armored

or flexible style LMA will also do well for administering

inhalation anesthesia. The tube may be easily taped to

the patient’s chin to keep it out of the surgeon’s field of

vision. The flexible tube’s advantage is the additional bal-

lotment of the esophagus, reducing the amount of blood

that can drip down into the stomach. Blood in the stomach

is a well-recognized cause of PONV following rhinoplasty.

Insertion of the flexible LMA is facilitated by lubricating

an uncuffed #5 endotracheal tube and using it as a stylet

to stiffen the outer tube.

Extensive repair with osteotomies may involve bleeding,

which may compromise the airway and put the patient

at a higher risk for aspiration. The use of an endotra-

cheal tube with throat packing may help in controlling

how much blood goes down the esophagus and into the

stomach. Attention must be paid to see that the throat

packs are removed. Unfortunately, even when dampened

with saline, the throat packs are still very abrasive to the

esophageal mucosa. Since the patient will likely have a sore

throat complaint from the endotracheal tube, they may

have difficulty understanding why swallowing is painful

as well. Limiting the cuff inflation of the LMA to the least

effective amount will lower the incidence of sore throat

complaints compared with the endotracheal tube throat

pack combination. Cosmetic surgery patients will com-

plain if the IV insertion hurt. They will not fail to complain

about a sore throat. “Rolls Royce” anesthesia care means

eliminating any and all avoidable patient complaints.

Emergence concerns

The application of the surgical splint and dressing at the

completion of the rhinoplasty is an art and varies with

every surgeon. Awaken the patient after the dressing is

in place and the splint has stiffened and contoured. The

awakening is a challenge because the patient should not

cough, which will increase bleeding, and yet must be

awake to guard against aspiration. In addition, because

one cannot exert proper mask pressure with a “new nose”

without potentially injuring the repair, the patient must

be awake at extubation to eliminate the propensity for

laryngospasm.

Postprocedure concerns

The patient is generally comfortable because local has been

used during the procedure. Nausea and vomiting may be

a problem and will need to be addressed.

Abdominoplasty

This is a procedure that is designed to remove excess

skin and skin laxity and to remove fat with the abdom-

inal skin flap. Liposuction does not address the issue of

excess skin, and abdominoplasty is the definitive proce-

dure to solve this problem. Most abdominoplasty patients

are past child-bearing age and many are moderately over-

weight. The number of men undergoing this procedure

is also steadily increasing.39 The procedure is moderately

invasive, and patients will need a thorough workup pre-

operatively. The procedure is extraperitoneal and often

accompanied by liposuction.

Liposuction may be done to the hips and flanks. Aggres-

sive liposuction of the flap is to be avoided because it com-

promises the blood supply to the flap and increases the

chance of flap necrosis.

Preoperative considerations

Abdominoplasty patients are particularly at increased risk

for thromboembolic events. Teaching must be done to

advise patients of this particular risk, to inform them of

their postoperative role in the recognition of the symp-

toms of this complication, and to instruct them in their

role in decreasing the incidence of this complication. Many

patients also describe muscular back pain, back muscle

spasm, and tightness in the first twenty-four hours. These

discomforts can be best addressed with local heat, ice ther-

apy, and comfortable positioning.

Intraoperative concerns

Abdominoplasties can be performed with general anesthe-

sia, oral endotracheal intubation, and muscle paralysis.

After the imbrication of the rectus muscle sheath Mus-

cle paralysis is not required for sufficient conditions to



P1: PBU

cufx091-13 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:36

General Inhalation Anesthesia for Cosmetic Surgery 163

imbricate the rectus muscle sheath. Less is more is com-

pleted, the patient will be positioned in a flex position with

the back up and the knees bent. The back is raised and the

patient is flexed at approximately 30–40 degrees. This flex-

ion allows the abdominal flap to be closed under tension.

The patient is kept in this position throughout the remain-

der of the procedure and in the PACU. Drains are usually

placed and removed in seven to ten days. If pain-infusion

systems are to be used, they are placed and primed at this

time.40

Emergence concerns

Because the sutures are closed under tension, one should

try and extubate without coughing. Coughing can increase

intra-abdominal pressure, which can impact on the repair.

Postprocedure concerns

The greatest immediate concern is to ensure the patient is

comfortable with tolerable pain. Adequate opioid analge-

sia intraoperatively is key.

Many practices are now utilizing local pain-infusion

pumps that will deliver local anesthetic to the site over

a number of days. Home instructions need to stress the

necessity of moving about after surgery and the impor-

tance of leg and feet exercises that can be done to deter

venous pooling.

Laser Facial Resurfacing

Laser facial resurfacing serves to reduce fine-line wrin-

kles and to even out skin coloration. It can also be useful

to lessen facial scarring owing to previous injury. This is

particularly applicable to acne scarring. The laser seeks

to damage a skin layer that with healing will come in

with stronger connective tissue and “tighten” the face.

The insult generated by the laser is similar in quality to a

second-degree burn. The procedure itself is quite painful

and does require adequate analgesia. The duration of the

procedure may change from fifteen to forty-five minutes

depending on the area to be covered and the number of

passes to be made.

Intraoperative concerns

Protect the eyes with shield protectors during the pro-

cedure. A major concern is that of fire in and around

the patient. Precaution should be taken to use a laser-

resistant endotracheal tube. The patients should be insu-

lated with water-soaked drapes and gauze. Water-soaked

gauze should be applied to the endothracheal tube and

placed over the eyes. Critical attention must be paid to

ensure the laser beam does not come into contact with

the endotracheal tube. The endotracheal tube provides the

least leakage of oxygen to the areas and is therefore the best

option versus another airway device choice. One must also

keep the inspired oxygen concentration to a minimum in

case of airway fire.

Postprocedure concerns

Adequate analgesia is key after this procedure. When ade-

quate intraoperative analgesia was supplied for laser facial

resurfacing, only 12 percent of patients required postop-

erative analgesia and the PONV rate was zero.41 In com-

parison, when intraoperative analgesia was inadequate,

70 percent of patients required postoperative analgesia

and the PONV rate was 35 percent!42 The patient often

remarks that the face feels like it is on fire. Occlusive oint-

ment applied topically shields the face and does allevi-

ate some pain. Cool compresses and cold-water-soaked

gauze also aid in decreasing the pain. Narcotic analgesia

given intraoperatively may need to be supplemented in the

PACU.

Blepharoplasty

Blepharoplasty and cosmetic eye surgery is performed to

improve the appearance of the eye. The patient usually

wishes to alter excess skin wrinkling and puffiness due to

excess fat deposition. General anesthesia is provided at the

request of the patient or surgeon. Most often these cases

are done with IV sedation; however, some patients may

not be able to tolerate four quadrant blephroplasty or may

wish to have general anesthesia.

Emergence concerns

The most critical time is that of emergence and extubation.

One must attempt to ensure that the patient is extubated

without coughing and bucking. Patients are less likely to

cough or buck on an LMA compared to an endotracheal

tube because any increase in venous and arterial pressure

is deleterious to the surgical result and may lead to uncon-

trolled bleeding. Keeping the head elevated at least 30

degrees will aid in reducing the venous pressure impacting

on the surgical site.
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PRACTICAL CONSIDERATION

OF CLINICAL ISSUES

Fast Tracking and Discharge Criteria

The length of postoperative stay among ambulatory surgi-

cal patients is mainly determined by the type of surgery and

adverse events such as excessive pain, PONV, dizziness,

drowsiness, and unexpected cardiovascular events.43 An

approach that incorporates concepts to avoid pitfalls and

increase the feasibility of fast tracking is well reviewed.44,45

One should utilize a modified Aldrete score for bypass-

ing the intensive PACU and also develop and use Post-

anesthesia Discharge Scoring System (PADS) criteria for

determining home readiness.46 New ideas in ambulatory

postprocedure care also allow for oral fluids in selected

patients but not as routine for all discharge protocols. The

issue of voiding before discharge can also be individual-

ized, as it may not be necessary in those patients at low

risk for urinary retention.47

Pain medication in recovery

Oftentimes the general surgical cosmetic suite has one OR

and one acute recovery bay. The nursing staff, though qual-

ified, is limited, and the efficient flow of patients is depen-

dent on minimal to no delays in the discharge area. The

greatest concerns of patients in the PACU relate to pain

management48,49 and PONV issues.

Pain management

Excepting rhytidectomies, most cosmetic surgical proce-

dures involve some postprocedure pain. The adequate dos-

ing of an analgesic intraoperatively may be the key to

prompt discharge in the PACU. The patient that awak-

ens with a tolerable comfort level will fare better fulfilling

the discharge and home-readiness protocols of the cen-

ter. Desai’s practice largely uses intraoperative fentanyl

because it provides cost-effective analgesia and allows for

timely discharge with comfort. The patient may resume

oral medications at home as soon as they begin to feel

pain. Rescue analgesia is primarily done after the patient

is assessed and a pain score value is determined. For

pain score values 7 or less, treatment with nalbuphine is

instituted in rapid incremental doses of 5, 7.5, or 10 mg.

Nalbuphine, a mixed agonist/antagonist opioid, has a good

analgesic profile and a respiratory ceiling. The patient is

still monitored after the intravenous dose before being

Figure 13-1. Abdominoplasty patient shown at the conclusion of
the procedure with pain pump.

safely discharged home. Dosing greater than 10 mg does

often lead to unwanted side effects, such as drowsiness,

that may delay discharge. For pain score values 8 or greater,

dose with up to two incremental doses of 25 ug of fentanyl

intravenously in the PACU.

Many surgeons are also employing continuous infusion

pain-management techniques that involve local anesthetic

pumps. These pumps may be patient-controlled as well

as continuous infusion via indwelling soaker catheters.

They are most commonly used for abdominal surgeries

and breast surgeries (see Figures 13-1, 13-2, and 13-3).

The catheters are placed prior to closing, and the initial

dosing of local anesthetic is delivered prior to awakening.

They are typically kept in place for three to five days and

then removed at a postprocedure office visit. Many sur-

geons may also place local anesthesia on incision sites to

Figure 13-2. Additional view of pain pump for abdominoplasty
patient.
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Figure 13-3. Close-up view of pain pump for abdominoplasty
patient.

decrease postoperative discomfort. Others may also use

intercostals or other local field blocks. Many plastic and

cosmetic surgeons are averse to using nonsteroidal anti-

inflammatory medications (NSAIDs) because they do not

wish to do anything that may increase the risk of bleed-

ing. Intravenous ketorolac (Toradol, r©) has an increased

bleeding and oozing profile that has made cosmetic sur-

geons less amenable to its use. The recent controversies of

the COX-2 inhibitors have led many patients and plastic

surgeons away from their use.

PONV

The other main concern for patients is nausea and vomit-

ing after the procedure. For many in this satin-gloved ser-

vice, even the feeling of nausea is distasteful. Many recent

analyses have developed a model for predicting high- and

low-risk anesthesia groups for PONV.50,51 At this level of

consumerism, one must attend to all aspects of the surgi-

cal experience by considering all patients as a PONV risk.

Many patients will consider paying out of pocket for the

avoidance of this complication.53

A simplified PONV risk score includes the female gen-

der, history of motion sickness or PONV, nonsmoker,

and the use of postoperative opioids as being predictive

of risk.54,55 Although high-dose opioids are implicated in

increasing nausea, it has been shown that usual opioid

doses used in the course of outpatient surgery do not pro-

mote an increased incidence of PONV.56

The use of reversal agents are also implicated in increas-

ing the incidence of PONV; however, their use is guided by

clinical necessity.57,58 Consider the guidelines or consensus

statements regarding PONV.51 A multimodal approach

may be a successful regime.59,60 The timing of antiemetic

dosing has been shown to affect its efficacy. It appears

that 5-HT3 blockers, such as ondansteron, may be best

administered immediately before the end of surgery for

the greatest efficacy.61,62 The use of a second dose of a

5-HT3 blocker has been shown to have a diminished effi-

cacy as a rescue drug.52,62

Prophylactic intravenous administration of dexametha-

sone immediately after induction rather than at the end

of anesthesia was most effective in preventing PONV.63 A

single prophylactic dose of dexamethasone has not been

shown to have any clinically relevant toxicity in otherwise

healthy patients. The combination of dexamethasone and

a 5-HT3 receptor antagonist may be a more efficacious

combination that either one administered alone.64,65

The use of a multidrug regime can reduce the nausea

and vomiting propensity of an inhalational general anes-

thetic. Mandatory po fluid intake is unnecessary as a dis-

charge criterion.66 Patients also need to be counseled as

to how to deal with the car ride home, especially if they

have a propensity toward motion sickness. They should

be advised to recline the chair, close their eyes, and sit

quietly. Additionally, they should be told to avoid sudden

movements, which can increase the incidence of motion

sickness.

MALIGNANT HYPERTHERMIA (MH) PROTOCOL

In Desai’s practice, extreme diligence is used obtaining in-

depth patient history as soon as the case is booked. The

collection of patient anesthetic history often precedes the
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procedure by two weeks. Under no circumstances should a

patient with a personal or a family history of MH undergo

a triggering anesthetic in an office-based setting.

The level of staffing, materials, and testing required in

case of an attack of malignant hyperthermia would not be

adequate in most office locations. One keeps an office loca-

tion that performs triggering anesthetics equipped with

dantrolene, iced fluids, bicarbonate, mannitol, insulin,

and so forth as advised by the many societies (i.e., JACHO,

MHAUS, AAAASF, and AAAHC) to ensure the initiation

of timely treatment. Guidelines and policies are available

on the MHAUS web site.67 One should routinely have prac-

tice drills for how to deal with this as well as other emer-

gencies in the office cosmetic suite setting. Preparedness

may be lifesaving.

THROMBOEMBOLISM

Thromboembolism is a dreaded complication of surgery.

Deep venous thrombosis and pulmonary embolus can

cause significant morbidity and even death. Certain guide-

lines have been published that can significantly reduce the

incidence of this complication.68 The plastic and cosmetic

surgeon walks a fine line between postoperative bleeding

and thromboembolism. Abdominoplasty has one of the

highest rates of deep venous thrombosis and pulmonary

embolus in plastic surgery.69

Recent investigations into deaths in Florida have shown

a significant association of pulmonary embolus as cause of

death. Thromboembolic risk increases when abdomino-

plasty is combined with other aesthetic procedures.70 The

association of pulmonary embolus and abdominoplasty

may be related to the reduction of ease of superficial

venous drainage from the pelvis and legs. Adding suction-

assisted lipectomy to abdominoplasty does not increase the

risk of deep venous thrombosis or pulmonary embolus.70

The American Society of Plastic Surgery has formulated

a task force on Deep Venous Thrombosis Prophylaxis

and has established some guidelines.68 It is recommended

that patients be stratified according to their risk of deep

venous thrombosis and pulmonary embolus. The low-risk

group represents patients who have known risk factors,

require surgical procedures of thirty minutes or less, and

are under the age of forty (see Table 13-2). A moderate risk

exists for patients who are greater than forty years of age,

require procedures longer than thirty minutes, or are tak-

Table 13-2. Risk factors for deep venous
thrombosis and pulmonary embolism68

1. Virchow’s triad (stasis, hypercoaguability, vascular
injury)

2. Immobilization (e.g., from surgery or a fracture)
3. Malignancy
4. Thrombophlebitis
5. Pregnancy, and for six to twelve weeks postpartum
6. Extremity trauma
7. Hormone replacement therapy or oral

contraceptives
8. Smoking
9. Obesity (body mass index >30)

10. Recent myocardial infarction or cerebrovascular
accident

11. Previous history of deep vein thrombosis
(pulmonary embolism)

12. History of radiation therapy (especially pelvic)
13. Antiphospholipid antibody syndrome
14. Homocystinemia
15. Polycythemia
16. Other hypercoaguable states

a. Abnormal protein C or S
b. Factor V Leiden
c. Abnormal factors XIII, IX, X

ing oral contraception or undergoing hormone replace-

ment therapy. Although general anesthesia for less than

thirty minutes does not cause significant venous pool-

ing, a linear increase in the risk of deep venous throm-

bosis occurs with general anesthesia times of greater than

one hour.71 High-risk patients are those who have addi-

tional risk factors from the moderate-risk group such as

malignancy, immobilization, obesity, and hypercoagulable

states.

Recommendations according to risk stratification

LOW-RISK PATIENTS. Position the patient comfortably on

the operating table with slight knee flexion and a pillow to

enhance popliteal venous return. Avoid external pressure

on the legs or constricting garments.

MODERATE-RISK PATIENTS. Observe the same comfortable

positioning and the use of intermittent pneumatic com-

pression garments worn before, during, and after general

anesthesia until the patient is fully awake. If possible, these

patients should stop taking risky medications at least one

week before surgery, although it is unclear in the literature
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if the risk for deep venous thrombosis and pulmonary

embolus normalizes within this time.68

HIGH-RISK PATIENTS. Observe the same measures as the

lower-risk categories plus a preoperative consultation

from hematology. Consider low-molecular-weight hep-

arin two hours before surgery and until the patient

is ambulatory. Prophylactic anticoagulation, however, is

considered optional in procedures with a high risk for

hematoma. The majority of aesthetic procedures fall into

this category.

Intermittent pneumatic compression devices (IPCD)

are mechanical devices that increase the pulsatile flow

in the veins by preventing stagnation and enhancing

endogenous fibrinolytic activity. However, there is no

clear-cut evidence that ICPDs influence venous stasis

in the pelvic veins, the source of the majority of lethal

thromboemboli.

These mechanics reduce levels of tissue plasminogen

activator inhibitor and decrease stagnation. There are two

types of devices for use: foot pumps that encircle the ankle

and compress the venous plexus in the feet, and sequential

compression devices that encircle the leg and compress

the veins in the calf and thigh.69 Most important, these

devices should be applied and activated prior to the induc-

tion of anesthesia and continued until the patient is fully

awake. The addition of elastic stockings to intermittent

pneumatic compression stockings should be considered

for the patient that is a moderate risk, unless their use is

precluded by other disease states.70

Additionally, patients must be made aware of the signs

and symptoms that may indicate venous stasis and pul-

monary embolus. Early intervention may decrease mor-

bidity and mortality. “When possible, procedures longer

than three or four hours should be performed with local

anesthesia and intravenous sedation because general anes-

thesia is associated with deep venous thrombosis at much

higher rates under prolonged operative conditions.”71 Lof-

sky, the anesthesiologist member of the board of gover-

nors of the Doctors’ Company (a medical liability carrier),

writes that “Newer techniques for intravenous sedation

that include the use of propofol drips, often in combina-

tion with other drugs, have made it possible to perform

lengthy or extensive surgeries without general anesthe-

sia and without the loss of the patient’s airway protective

reflexes.”72,73 “For the anesthetic itself, overall experiences

indicate that the least amount of anesthetic that can be

used is the best dose. Local and monitored anesthesia care

(MAC) is preferable to regional. Regional techniques are

preferable to general anesthesia.”74

CONCLUSION

The challenge of the office-based, cosmetic surgery suite

remains as anesthetic agents and techniques continue to

evolve. The satisfaction of the patient and the work atmo-

sphere continue to provide positive reinforcement as anes-

thesiologists continue to address the challenges in this

specialized setting.
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14 Preanesthetic Assessment of the Cosmetic
Surgery Patient

Norman Levin, M.D.

PART III OTHER CONSIDERATIONS FOR ANESTHESIA IN COSMETIC SURGERY

INTRODUCTION

PAST MEDICAL HISTORY

Hypertension

Cardiac Disease

Diabetes Mellitus

Herbal Supplements

PAST ANESTHETIC HISTORY

Malignant Hyperthermia (MH)

PREGNANCY

PHYSICAL EXAMINATION

PREOPERATIVE TESTS

Preoperative Tests Should Not Be Routinely Ordered

Electrocardiogram (EKG)

Laboratory Tests

Chest Radiographs

PREOPERATIVE PREPARATION

Anxiety

Prevention of Postoperative Nausea and Vomiting (PONV)

Prevention of Aspiration Pneumonitis

SUMMARY

INTRODUCTION

Over the past two decades, outpatient cosmetic surgical

procedures have grown at an exponential rate, progress-

ing from simple procedures in a physician’s office surgi-

cal suite to a broad spectrum of procedures in offices and

freestanding ambulatory surgery centers in addition to the

hospital setting. This number continues to grow as more

office surgery suites and ambulatory surgical centers con-

tinue to open. This rapid growth in ambulatory surgery

would not have been possible without the changing role

of the anesthesiologist and the development of better and

shorter acting anesthetic medications.

The preanesthetic evaluation of the surgical patient is

the first duty of an anesthesiologist to a patient. Klafta

and Rozien identified six interrelated goals of the pre-

anesthetic evaluation.1 The first is to assess health and

ensure physical readiness for anesthesia-requiring proce-

dures. The second is to devise a mutually agreeable anes-

thetic plan and to educate the patient about it. The third

is to reduce the psychological and physiological conse-

quences of anxiety. The fourth is to plan postoperative care

and pain therapy. The fifth is to coordinate patient care in

a way that decreases total cost and improves outcomes.

The sixth is to obtain informed consent for anesthesia

(Table 14-1).
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Table 14-1. Six preanesthetic goals

1. Assess health and physical readiness for surgery
2. Devise an anesthetic plan and inform patient thereof
3. Reduce anxiety
4. Plan postoperative care and pain management
5. Coordinate patient care
6. Obtain informed consent for anesthesia

The preanesthetic evaluation provides one of the most

formidable challenges for anesthesiologists and represents

a focused assessment to address issues relevant to the safe

administration of anesthesia. The preanesthetic evalua-

tion gives the anesthesiologist the opportunity to meet,

comfort, and allay any anxiety that the patient might have

concerning the surgical procedure. The preanesthetic eval-

uation is also an opportunity to assess the health of the

patient, to educate the patient concerning anesthesia, and

to obtain pertinent information concerning the patient’s

medical history and an informed consent.

In the past, only “healthy” patients were acceptable can-

didates for ambulatory (or office-based) surgery. However,

in cosmetic surgery over the years, the number of patients

with more severe medical problems has increased through

the utilization of different anesthetic techniques. The pre-

anesthetic assessment of the cosmetic patient is of utmost

importance and should not be different than that of any

patient undergoing other types of surgical procedures in

any setting, whether it be in ambulatory surgical centers,

office surgical suites, or hospital surgical suites. However,

with the continued growth of ambulatory surgery centers

and office-based surgical procedures, this has placed the

anesthesiologist in a position of being the most involved

in the direct medical care of the patient.

Previously unacceptable, high-risk patients, many of

whom comprise cosmetic patients, are now being done in

outpatient surgical centers. As a result, a new role has been

created for the anesthesiologist. That is why the preanes-

thetic assessment is very important and most beneficial in

identifying medical problems, previous anesthetic prob-

lems, family history of anesthetic problems, medications

and/or herbal supplements patients might be taking, and

the hour at which food or liquids were taken.

During the preanesthesia evaluation, information

should be reviewed from multiple sources, including the

patient’s medical records, other physician evaluations and

physical examinations, and medical and laboratory tests,

in addition to the patient’s interview.

Because of the importance of the preanesthetic assess-

ment, this chapter reviews many of the aspects involved in

the anesthetic management of the patient undergoing cos-

metic surgery. Many cosmetic surgeons utilize the services

of other medical specialties, such as internal medicine, for

the medical workup and the appropriate laboratory tests.

In addition to the internist giving clearance for surgery, it

must be emphasized that the anesthesiologist is ultimately

responsible for the pre- and postoperative management of

that patient.

PAST MEDICAL HISTORY

Obtain information concerning the patient’s past medical

history. Although the ASA patient-physical-status classi-

fication is widely accepted, it is only a gross predictor of

the overall outcome and not a predictor of anesthetic risk

(Table 14-2). In the past, the majority of patients undergo-

ing cosmetic surgery were healthy individuals (ASA phys-

ical status 1 or 2). However, over the years, the number

of patients with various severe medical problems (ASA

physical status 3) has increased, and these patients have

undergone outpatient cosmetic surgery with safety. This

has been possible because of newer and better medications

for medical conditions, in addition to faster-acting anes-

thetic agents and the improvement of anesthesia monitor-

ing equipment. Natof concluded that ASA physical status

3 patients, whose systemic diseases were well controlled

preoperatively, were at no higher risk for postoperative

complications than ASA 1 or 2 patients.2 Many cosmetic

patients come to surgery with numerous medical condi-

tions, but only the most common ones are discussed in

this chapter.

Table 14-2. ASA patient physical status

ASA 1 A normal healthy patient
ASA 2 A patient with a mild systemic disease
ASA 3 A patient with a severe systemic disease that

limits activity
ASA 4 A patient with severe systemic disease that is

a constant threat to life
ASA 5 A moribund patient who is not expected to

survive without the operation
ASA 6 A declared brain-dead patient whose organs

are being removed for donor purposes
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Hypertension
A large number of patients undergoing cosmetic surgery

have a history of hypertension and are on blood pressure

medications. These patients should continue their medi-

cations until and including the day of surgery. Diuretics

should not be taken before surgery to limit the possibility

of intraoperative enuresis.

At what level of blood pressure in hypertensive patients

would it be acceptable to proceed with surgery? According

to Dix, there is little evidence to support canceling surgery

in patients who present for surgery with systolic blood

pressures between 140 and 179 mm Hg and diastolic blood

pressures between 90 and 109 mm Hg.3

Patients with systolic blood pressures between 180 and 210

mm Hg are three times more likely to suffer postoperative

myocardial ischemia than those with a preoperative blood

pressure of 120 mm Hg.4

There are some patients who come to the operating

room without a history of hypertension, yet the anesthe-

siologist finds hypertension to be present. Anxiety con-

cerning the procedure can cause the blood pressure to

be elevated. Some of these patients could have a cardiac

abnormality. Approximately 10% of the general popula-

tion has an increased incidence of altered left-ventricular

structure and function when mildly stressed.5

An increase in blood pressure can also occur when

epinephrine is injected by the surgeon for surgical hemostasis.

An elevated blood pressure can occur in patients under-

going general anesthesia, especially during the induction

of anesthesia and intubation with an endotracheal tube.

Compared with direct laryngoscopy, a lower incidence of

hypertension in hypertensive patients can be achieved dur-

ing laryngeal intubation when utilizing a lightwand device

or a laryngeal mask airway (LMA) Fastrack™.6 There is an

increasing recognition that systolic blood pressure is as

important or more important than diastolic blood pres-

sure in elderly patients. Older patients with systolic hyper-

tension are at increased risk for stroke and cardiac events.7

Control the patient’s blood pressure during the preanes-

thesia period or immediately prior to the induction of

anesthesia or before the injection of epinephrine by the

surgeon.

Beta-blockers are used as the first line of antihy-

pertensive drugs for the treatment of hypertension.

Beta-blockade in the perioperative period decreases peri-

operative cardiac morbidity and mortality. There are many

cases in which beta-blocker use can be justified, but cer-

tainly on any patient with hypertension in the periop-

erative period. If there are no strong contraindications,

atenolol, metoprolol, or labetolol could be considered in

such a patient.8,9 Patients at risk of cardiovascular morbid-

ity are increasingly receiving perioperative beta-blocker

therapy.10 For those patients in whom beta-blockers might

be contraindicated (i.e., asthmatics), hydralazine or a

nitrate should be considered. Patients will tolerate pres-

sure elevator but not heart rate elevation. It is mandatory

to avoid tachycardia.

Cardiac Disease

Many older patients coming for cosmetic surgery have an

abnormal cardiac history and are under good control with

pharmacological management. There are many commonly

seen dysrhythmias such as sinus tachycardia, sinus brady-

cardia, and ventricular and atrial premature beats.

Bradycardia is frequently seen in patients who might be

athletically active or on medications accounting for their

slow heart rate. In other patients, tachycardia might be a

new problem needing further study and treatment prior

to surgery.

Alternatively, tachycardia might be due only to anxi-

ety with the release of endogenous catecholamines. Seda-

tives or cardiac medications might be necessary to control

the dysrhythmia prior to commencing with the surgical

procedure. As previously mentioned, most cosmetic sur-

geons use epinephrine for hemostasis, and this can

cause the dysrhythmia to become more exaggerated and

severe.

Patients with a history of myocardial infarction (MI)

should not have a cosmetic surgery for at least six months

following the occurrence. Multiple studies have demon-

strated an increased incidence of reinfarction if the MI

was within six months of surgery.11−13 Patients with unsta-

ble acute coronary syndromes, such as unstable angina or

decompensated congestive heart failure of ischemic origin,

are at high risk of developing further decompensation,

myocardial necrosis, and death during the perioperative

period. Patients with unstable acute coronary syndromes

should not be considered for cosmetic (or any) surgery,

unless absolutely necessary.14

Based on observations of the surgery on thousands of

patients, the author notes that neither increasing age nor

the presence of stable preexisting disease has any effect

on the incidence of postoperative complications in the

surgical outpatient setting.
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Diabetes Mellitus

There are many patients coming for cosmetic surgery with

a history of diabetes mellitus. Diabetes mellitus (DM) is

the most commonly encountered endocrinopathy and is

a progressive disease of glucose dysregulation. This carbo-

hydrate intolerance frequently results in significant acute

and long-term systemic sequelae. The goal of the anesthe-

siologist is to maintain the patient in a physiological state

to mimic normal metabolism.

Avoid hypoglycemia. Administer exogenous glucose, if

necessary. Prevent excessive hyperglycemia, ketoacido-

sis, and electrolyte disturbances. Administer exogenous

insulin when needed. The well-controlled, diet-treated

patient with NIDDM (non–insulin-dependent diabetes

mellitus) does not require any type of special treatment.

Patients on oral hypoglycemic drugs should continue

their medication until the evening before surgery. Patients

with well-controlled insulin-dependent diabetes mellitus

(IDDM) may not need any adjustment in their usual

subcutaneous insulin dosage. In all diabetic patients, an

Accu-chek r© or some other method of blood sugar deter-

mination should be performed during the immediate

preoperative evaluation, and insulin medication, where

appropriate, should be administered.

Most IDDM patients check their blood sugars on a reg-

ular basis. Many internists like to control their patient’s

insulin dosage for surgery and suggest an amount of

insulin to be taken on the day of surgery. If the patient’s

physician does not recommend an insulin regimen, the

anesthesiologist should suggest one. A commonly used

approach is to reduce the intermediate preparation of

insulin by one fourth (25%) to one half (50%) the usual

daily dosage the morning of surgery. If regular insulin

is part of the morning schedule, the intermediate-acting

insulin dose may be increased by 0.5 unit for each unit of

regular insulin.

When a patient receives insulin and is not eating, an intra-

venous of glucose solution should be started in the preoper-

ative period to minimize the chance of hypoglycemia during

or after surgery.

Herbal Supplements

Obtain information during the preanesthesia evaluation

about the use of herbal medications that are often found

in herbal dietary supplements, diet pills, muscle builders,

and so-called power drinks (see Appendix A). The use

of over-the-counter herbal medications during the peri-

operative period is an area of both enormous consumer

enthusiasm and physician concern.15 Several studies have

suggested that patients undergoing surgery appear to use

herbal medications significantly more frequently than the

general population.16,17 Many cosmetic surgical patients

have not only a concern for their appearance but also

a great concern for their health. As a result, they often

take herbal medications to improve their physical well-

being. Kaye and colleagues reported that nearly a third of

the patients in an ambulatory surgical setting admitted to

using herbal medications, and over 70% of those patients

failed to disclose their herbal medicine use during their

routine preoperative assessment.17

The danger to patients is that morbidity and mortality

with herbal medications may be more likely in the peri-

operative period because of the polypharmacy and phys-

iologic alterations that occur during that time.18 Adverse

reactions that may be caused by supplements include pro-

longed bleeding, interference with anesthesia, cardiovas-

cular disturbances, and interactions with pharmaceuticals

(Table 14-3). Also, it may be extremely difficult to dif-

ferentiate cause and effect related to surgery versus the

use of herbal medications when dealing with postopera-

tive complications such as myocardial infarction, stroke,

coagulation disorders, prolonged effects of anesthetics,

and interference with medications necessary for patient

care.

The five most popular herbal products in the United

States are (1) Gingko Biloba, (2) St. John’s Wort, (3)

Ginseng, (4) Garlic, and (5) Echinacea. Gingko Biloba can

inhibit platelet function, causing intraoperative bleeding

(see Chapter 12 for the particular risk with neuraxial

blockade). St. John’s Wort has multiple drug interactions

and is contraindicated with MAOIs and SSRIs. Ginseng

can interact with cardiac and hypoglycemic agents.

Garlic can inhibit platelet function, causing increased

bleeding. Echinacea can cause immunosuppression and

a potential for hepatotoxicity.19,20 Ephedra (ma huang)

is contained in many supplements. Ephedra is danger-

ous because it indirectly causes release of endogenous

catecholamines. Increased catecholamines contribute to

perioperative instability with hypertension, tachycardia,

dysrhythmia, and potentially myocardial infarction.

Anesthesiologists must inquire specifically as to the use

of herbal medications from their patients.
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Table 14-3. Supplements contraindicated in the perioperative period

Supplement Common Use(s) Adverse Effects

Echinacea Simulates immune system, used in
common cold and bronchitis

Can cause hepatotoxicity, may
decrease effectiveness of
corticosteroids

Ephedra
(ma huang)

CNS stimulant, diet aid, bronchodilator,
nasal decongestant

Death, tachycardia, hypertension,
myocardial infarction

Garlic Blood pressure and lipid lowering,
antithrombotic, antiviral

Affects platelet aggregation, avoid
with anticoagulants

Ginger Antispasmodic, antiemetic Can prolong bleeding time,
contraindicated with anticoagulants

Ginkgo Biloba Enhances blood flow, alleviates vertigo
and tinnitus

Can increase bleeding time,
contraindicated in patients on
anticoagulants

Ginseng Improves physical and cognitive
enhancer, antioxidant

May interact with cardiac and
hypoglycemic medication,
contraindicated with anticoagulants

Goldenseal Anti-inflammatory, diuretic May worsen edema and hypertension
Kava kava Anxiolytic, sedative, analgesic May potentiate barbiturates,

antidepressants, and general
anesthesia

Licorice Gastric and duodenal ulcers and
bronchitis

May cause hypertension,
hypokalemia, and edema

Melatonin Insomnia, jet lag May potentiate barbiturates and
general anesthetics

St. John’s Wort Antidepressant Multiple drug interactions,
contraindicated with MAOIs and
SSRIs

When asked about medications for medical reasons, many

patients feel that herbals are completely safe and do not con-

sider them to be drugs.

The ASA recommends that supplements producing

adverse effects be avoided for at least two weeks prior to

surgery and one week after surgery.

PAST ANESTHETIC HISTORY

A review of the patient’s past anesthetic and surgical his-

tory is important. The review can make the anesthesiol-

ogist aware of prior anesthetic problems and/or compli-

cations that the patient or a family member might have

experienced. This will enable the physician to develop a

better anesthetic plan for the care, comfort, and safety of

the patient.

Malignant Hyperthermia (MH)

Although extremely rare, malignant hyperthermia is

a potentially fatal complication of anesthesia. During

the preoperative evaluation, the anesthesiologist should

obtain from the patient or a family member information

concerning previous anesthetic problems. This is espe-

cially important for those patients who have experienced

or are susceptible to MH. In those individuals, prepara-

tions for safe administration of anesthesia are necessary

to avoid a catastrophic outcome. A treatment plan for

MH should be available in every anesthetizing location.

MH-triggering agents (i.e., halothane, enflurane, isoflu-

rane, desflurane, sevoflurane, and succinylcholine) should

not be used on patients susceptible to MH or their undi-

agnosed relatives.

All facilities, including ambulatory surgery centers and

offices, where MH-triggering anesthetics are administered

should stock dantrolene sodium for injection.

With the avoidance of the MH-triggering agents, pre-

anesthesia treatment with dantrolene is not recommended

for most MH-susceptible patients. Neither propofol nor

ketanine are triggering agents.
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PREGNANCY

Occasionally patients who are not aware of being preg-

nant are scheduled for cosmetic surgery. Mandatory

pregnancy testing on all females during their reproductive

years (between ages twelve and fifty years) is a controversial

issue. Spontaneous abortion and teratogenic effects may

occur during the first trimester of pregnancy.21

Teratogenic effects of anesthetics are probably minimal to

nonexistent and have never been conclusively demonstrated

in humans.

The drugs that were of most concern included nitrous

oxide and the benzodiazepines.22,23 In animal studies,

nitrous oxide, if not combined with a halogenated (sympa-

tholytic) agent, may cause vasoconstriction of the uterine

vessels with a decrease in uterine blood flow. No adverse

effect of nitrous oxide has been demonstrated in human

pregnancy. The maintenance of uterine perfusion and

maternal oxygenation to preserve fetal oxygenation are

the keys to any anesthetic during pregnancy, with the

avoidance of maternal hypoxia and hypotension being

essential.

If, during the presurgical workup, a positive pregnancy

test occurs, delay the surgery until after the delivery. Delay

may avoid any suspicion of anesthetic involvement causing

either the spontaneous abortion or fetal abnormalities that

might occur.

PHYSICAL EXAMINATION

One of the major responsibilities of the anesthesiologist is

to physically evaluate the cosmetic surgical patient imme-

diately before surgery concerning the risk of anesthesia and

of the procedure to be performed. At a minimum, a focused

preanesthetic physical examination should include an

assessment of the airway, lungs, and heart with documen-

tation of the vital signs.

The importance of the preanesthesia airway examina-

tion of the cosmetic surgical patient cannot be under-

stated. It is not important whether the proposed anesthetic

administered to the patient is local with intravenous seda-

tion, total intravenous anesthesia (TIVA), or general anes-

thesia. The unexpected need for airway support, whether

by endotracheal intubation, LMA, or other means, should

be evaluated in advance for the possibility of being a diffi-

cult airway. If an emergency arises and the need for endo-

tracheal intubation should become necessary, it is impera-

tive to determine which patient might present as a difficult

intubation.

The failure of the anesthesiologist to monitor and main-

tain a patent airway, when involved with the patient

undergoing cosmetic surgery, is one of the most common

causes of anesthesia-related morbidity and mortality (see

Chapter 18).

Keeping the airway patent and protected is an important

function of the anesthesiologist. Mallampati suggested

that the size of the base of the tongue is an important fac-

tor in determining the degree of difficulty of direct laryn-

goscopy.24 A relatively simple grading system that involves

the preoperative ability to visualize the faucial pillars, soft

palate, and base of uvula was designed as a means of pre-

dicting the degree of difficulty in laryngeal exposure. Khan

modified Mallampati’s classification utilizing the upper-

lip bite test as an acceptable option for predicting difficult

intubation as a simple, single test.25

PREOPERATIVE TESTS

Preoperative Tests Should Not Be Routinely
Ordered

The ASA Task Force on Preanesthesia Evaluation con-

cluded that routine preoperative tests do not make an

important contribution to the process of preoperative

assessment and management of the patient by the anes-

thesiologist.27 It is the patient’s underlying condition and

the likelihood that the results will affect the anesthetic

plan that should guide the choice of preprocedure labo-

ratory tests, chest x-ray, and EKG. Preoperative tests may

be ordered on a selective basis for optimizing periopera-

tive management. Most cosmetic surgical patients come

to surgery having had a workup by an internist or other

physician giving medical clearance for the surgery. Often

a request is made to the anesthesiologist for specific tests

or studies. The ASA Task Force on Preanesthesia Evalua-

tion concluded that there should not be rules for ordering

preoperative tests but only for selected clinical situations.26

Depending on the patient’s clinical situation, the following

studies might act as a guide in preoperative testing.

Electrocardiogram (EKG)

Patients with a known history of cardiovascular disease

should have an EKG. The ASA Task Force feels that age alone

is not an indication for an EKG. However, many others feel
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that having a baseline EKG for patients over forty years of

age might be beneficial.

Laboratory Tests

For active healthy patients, laboratory tests might not be

necessary for males below fifty years of age. For females in

this age range, only hemoglobin (or hematocrit) should be

necessary. Patients with chronic diseases (e.g., hyperten-

sion, diabetes) should have the appropriate additional lab-

oratory studies (e.g., electrolytes, glucose) as indicated for

a medical condition. Also, patients with an unexplained

hemoglobin less than 10 gm · dl−1 should undergo fur-

ther evaluation prior to elective cosmetic surgery. Testing

should rule out other diseases (e.g., liver disease, anemia,

bleeding, and other hematological disorders) that could

influence perioperative mortality and morbidity.

Chest Radiographs

Unless the patient has clinically acute pulmonary symp-

toms, routine chest x-rays are not necessary.

PREOPERATIVE PREPARATION

Anxiety

The preoperative assessment and communication with

the patient is essential in obtaining information. Many

presurgical patients are very anxious in spite of a tele-

phone conversation with the anesthesiologist the night

before surgery.27 However, Levin has found that a call

to the patient the night before surgery has the effect

of allaying anxiety and decreasing the need for preop-

erative sedative medications. In the past, it has been

shown that the preoperative visit by the anesthesiologist is

more effective than preoperative barbiturate medication in

reducing perioperative anxiety.28 A significant amount of

anxiety is present at least six days prior to surgery in unpre-

pared patients.29 High levels of anxiety are often associ-

ated with other adverse outcomes, such as an increased

incidence of emesis. Frequently, cosmetic surgical patients

who need anxiolytics are not given preoperative medi-

cations because of concern for prolonged recovery and

discharge from the facility. However, midazolam, with a

relatively short half-life and the lack of significant side

effects produces excellent amnesic and anxiolytic proper-

ties without any delay in discharge from the facility (see

Chapter 7). Oxorn found a threefold incidence of patients

requesting postoperative analgesia in a group that received

preoperative midazolam compared to a group that did

not.29a

Prevention of Postoperative Nausea and
Vomiting (PONV)

As part of the preoperative evaluation, it is important to

identify patients in whom PONV occurred following a

previous surgical procedure or are at a high risk for devel-

oping such a complication. PONV is often a limiting factor

in the early discharge of ambulatory surgery patients, in

addition to being a leading cause of unanticipated hospital

admission.30,31

Typically, the administration of opioids, as part of a

preanesthetic regimen or during the course of an anes-

thetic, is known to increase the incidence of PONV. Gen-

eral anesthesia carries a higher risk of PONV than regional

anesthesia, major conduction anesthesia (subarachnoid

or epidural block), intravenous anesthesia, or monitored

anesthesia care. Perhaps the most controversial aspect of

general anesthesia is the independent risk associated with

the administration of nitrous oxide.

Many patients prefer the avoidance of PONV than the

avoidance of postoperative pain.32

Not all patients should receive PONV prophylaxis.

However, patients at small risk for PONV are unlikely to

benefit from prophylaxis and would be put at unneces-

sary risk from the potential side effects of antiemetics.

Thus, prophylaxis should be reserved for those patients at

moderate to high risk for PONV. Individuals with four

primary risk factors for PONV were reported by Apfel et

al.33 as patients receiving balanced inhalation anesthesia:

female sex, nonsmoking status, history of PONV, and opi-

oid use. The incidence of PONV with the presence of

none, one, two, three, or all four of these risk factors was

approximately 10%, 20%, 40%, 60%, and 80%, respec-

tively. Reduce the risk of PONV whenever clinically practi-

cal. Patients receiving general anesthesia had an elevenfold

increase in risk for PONV compared with those receiving

regional anesthesia.34

Propofol, administered for the induction and main-

tenance of anesthesia, effectively reduced early PONV

incidence.35 Oxygen supplementation restricted to the

intraoperative period also halved the risk of PONV.36

Hydration can also reduce the incidence of PONV.37

Avoiding nitrous oxide and volatile inhaled anesthetics
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and minimizing intraoperative and postoperative opioid

use reduced the incidence of PONV.33,38−43 Scuderi et al.44

tested the efficacy of a multimodal approach to reducing

PONV. Their multimodal approach consisted of preop-

erative anxiolysis, aggressive hydration, oxygen, prophy-

lactic antiemetics (droperidol and dexamethasone at the

induction with ondansetron at the end of surgery), total

IV anesthesia with propofol and remifentanil, and ketoro-

lac. No nitrous oxide or neuromuscular blockade was used.

Patients who received multimodal therapy had a 98% com-

plete response rate, compared with a 76% response rate

among patients receiving antiemetic monotherapy and a

59% response rate among those receiving routine anes-

thetic plus saline placebo.

The introduction of serotonin antagonists (specifi-

cally the 5-HT3 subgroup) in the early 1990s offered

considerable promise for the management of PONV.

Ondansetron, dolasetron, and granisetron are the drugs

approved for PONV prophylaxis. Prophylactic adminis-

tration of this class of medication has been shown to

decrease the incidence of PONV in various patient pop-

ulations. Comparisons of ondansetron and dolasetron

for PONV prophylaxis suggest that there are no clini-

cally or statistically significant differences between these

medications.45

Recently, combinations of antiemetics administered

prophylactically appear to be more effective than either

antiemetic alone. For instance, the combination of

ondansetron and droperidol is more effective than either of

the two medications alone.46 The same is true for the com-

bination of ondansetron and dexamethasone.47 Dimen-

hyrinate (Dramamine r©) 50 mg IM or IV may also be a

useful antiemetic, especially for patients prone to motion

sickness. The timing of administration of antiemetics is

very important. Some medications work best when given

preoperatively, and others work best when given intra- or

postoperatively. Dexamethasone administered at prophy-

lactic doses of 2.5–5 mg has been found to effectively pre-

vent nausea and vomiting48,49 and is most effective when

administered before the induction of anesthesia as it peaks

one to two hours after administration.50

Serotonin Receptor Antagonists are most effective when

given at the end of surgery.51,52 For ondansetron, the opti-

mal dose for prophylaxis seems to be 4 mg administered

intravenously at the end of surgery, prior to emergence

from anesthesia. The optimal dose of dolasetron appears

to be 12.5 mg and the timing of administration for prophy-

laxis appears to be less important than for ondansetron.

For droperidol, the optimal dose is 0.625–1.25 mg and

mostly effective when given at the end of surgery. Droperi-

dol in doses of either 0.625 mg or 1.25 mg compares favor-

ably with ondansetron 4 mg in outpatients. In fact, the

higher dose of droperidol (i.e., 1.25 mg) is more effective

than ondansetron in preventing nausea.53

In December 2001, the FDA issued a “black box” warning

for droperidol in response to patient deaths associated with

cardiac rhythm abnormalities.

Metoclopramide stimulates gastric emptying and is

administered at the end of surgery. Metoclopramide’s use-

fulness is uncertain except in patients where gastric stasis

is an issue. Prochlorperazine (Compazine r©) is as effective

as ondansetron but can cause extrapyramidal symptoms.

Transdermal scopolamine (Transderm-Scop r©) has an

onset of action of four hours. Thus, it should be applied

far enough in advance to ensure it has time to start

working, but it can cause visual disturbances and dry

mouth. The various side effects caused by some of these

medications – sedation, dysphoria, cardiac effects, and

extrapyramidal reactions – have been a concern for

clinicians, particularly when treating outpatients.

Prevention of Aspiration Pneumonitis

Many patients with gastrointestinal disorders, such as

decreased lower esophageal sphincter tone, hiatal her-

nia, and gastroesophageal reflux, are at risk for aspira-

tion of gastric contents into the lungs. When patients

are anesthetized, aspiration can occur with active vom-

iting or passive regurgitation, most commonly during

the induction of anesthesia, when the airway is unpro-

tected. Patients must be informed of the presurgery fast-

ing requirements either by the anesthesiologist or the sur-

geon, who must also explain the possible complications if

not followed. During the immediate preanesthesia assess-

ment, obtain information concerning the hour at which

food or drink was ingested. For patients not at risk for

aspiration, the “ASA Practice Guidelines for Preoperative

Fasting” recommends that patients may ingest clear liq-

uids until two hours prior to surgery and should avoid

solids or nonhuman milk for six or more hours prior to

surgery.54
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There is controversy concerning the administration of

prophylactic medication for prevention of pulmonary

injury from aspiration of gastric contents. Decreas-

ing the volume and pH of the gastric contents can

reduce the risk of pulmonary aspiration. The prophy-

lactic use of medications in all patients to prevent pul-

monary aspiration can be associated with unwanted side

effects. However, patients with predisposing factors for

this complication may be candidates for prophylactic

treatment.

Medications used to prevent aspiration pneumonitis

include H2-receptor antagonists, a dopamine antagonist,

and nonparticulate oral antacids. The H2-receptor antag-

onists cimetidine and ranitidine are effective in decreasing

gastric-acid secretion and raising the pH. However, nei-

ther cimetidine nor ranitidine influence the acid already

present in the stomach. Ranitidine should be given two

hours prior to surgery because it peaks in two hours.55

Metoclopramide, a dopamine antagonist, reduces gastric

volume by stimulating gastric emptying without any effect

on the pH and increases lower esophageal sphincter tone.56

Sodium citrate (0.3M, 30 ml) and Bicitra, r© both nonpar-

ticulate oral antacids, are effective in raising pH, but can

increase gastric volume. Used in conjunction with meto-

clopropamide and when prophylaxis is desired, the onset

of action is immediate.57

Particulate antacids should not be used, as they can

worsen the pulmonary damage if aspirated.

However, according to the “ASA Practice Guidelines

for Preoperative Fasting,” the use of these medications

to decrease the risks of pulmonary aspiration in those

patients who are not at an increased risk for this com-

plication is not recommended.54

SUMMARY

The preanesthetic evaluation of the cosmetic patient is one

of the most important functions for the anesthesiologist.

The number of patients with a variety of severe medi-

cal conditions undergoing cosmetic surgery in an outpa-

tient surgical setting continues to increase and, because

of this, the anesthesiologist is the physician most involved

in the direct medical care of the patient. As much infor-

mation as possible concerning the patient’s medical and

anesthetic history, with appropriate medical records and

laboratory tests, should be obtained and reviewed in the

preoperative period for a better and safer patient anesthetic

experience.
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INTRODUCTION

According to the American Society of Plastic Surgeons

(ASPS), over fifteen million Americans underwent a plas-

tic surgical procedure in 2003.1 The majority of plastic

surgical procedures consisted of relatively new, minimally

invasive, nonsurgical procedures. These numbers, while

familiar to many plastic surgeons, are often staggering to

other medical professionals and lay persons who have little

idea of the number of Americans who turn to medicine

to enhance their physical appearance. Nevertheless, these

numbers likely underestimate the number of procedures

performed annually, as they do not account for nonplastic

surgeon physicians who offer these treatments. In partic-

ular, the preceding numbers do not reflect the surgical

activity of either the American Academy of Cosmetic Sur-

geons (AACS) or the American Society of Dermatologic

Surgeons (ASDS).

The growth in popularity of cosmetic surgery and

related treatments can be attributed to several factors.2−4

Changes in the medical and surgical communities, includ-

ing improvements in safety and direct-to-consumer mar-

keting, have likely contributed to the growth. The mass

media and entertainment industries have long champi-

oned cosmetic surgery, perhaps no more so than dur-

ing the current era of “reality-based” television programs

such as “Extreme Makeover” and “The Swan.” The vir-

tually inescapable bombardment of mass-media ideals of

beauty, coupled with the discontent that many people, par-

ticularly women, experience with regard to their physi-

cal appearance, have likely contributed as well.5,6 Finally,

society’s acceptance of the use of medicine to enhance

appearance, perhaps paired with a greater awareness of the

importance of physical appearance in daily life, has poten-

tially fueled cosmetic surgery’s increase in popularity. Plas-

tic surgeons and mental health professionals have long

been interested in the psychological aspects of cosmetic

surgery. Understanding the psychological characteristics

of patients who desire and undergo cosmetic proce-

dures is important for practical reasons. Cosmetic pro-

cedures are often considered analogous to psychological

interventions; many patients report increased satisfaction

with their appearance, as well as psychological improve-

ments, postoperatively.7 Nevertheless, these procedures

are likely not appropriate for all individuals, particularly

those with certain characteristics or psychiatric disorders.

Thus, an understanding of the psychological functioning

of cosmetic surgery patients is an important part of max-

imizing treatment outcomes. This chapter reviews studies

of the pre- and postoperative psychosocial functioning of

persons who seek and undergo cosmetic surgery. A review

of the psychological studies of individuals who have under-

gone the most common facial procedures begins the chap-

ter. The second major section discusses studies of persons

who have undergone cosmetic procedures of the body. The

chapter concludes with a discussion of the psychiatric dis-

orders that may be most relevant to this population—body

dysmorphic disorder and eating disorders.

COSMETIC PROCEDURES OF THE FACE

Rhinoplasty

Rhinoplasty is traditionally one of the most popular cos-

metic surgical procedures, with over 350,000 performed

in 2003.1 The psychological characteristics of rhinoplasty

patients have received as much research attention as those

of persons who have undergone any cosmetic procedure.

The first reports date back to the 1940s and 1950s. These

investigations, as well as studies conducted into the 1960s,

relied heavily on clinical interviews and suggested that

patients were highly psychopathological.8,9 Early inves-

tigators typically conceptualized the desire for rhinoplasty

from a psychodynamic perspective, the prevailing theo-

retical orientation in psychiatry at the time. The nose was

often thought to symbolize the penis, and the desire for

rhinoplasty was believed to represent the patient’s uncon-

scious displacement of sexual conflicts onto the nose.10

For the adolescent female patient, the desire for rhino-

plasty was interpreted as an attempt to remove elements

of her father’s personality from her own.11

During the 1970s and 1980s, a “second generation”

of research in cosmetic surgery began to include valid

and reliable measures to assess patients’ psychological

characteristics.2,3 Studies of this era found less pre-

operative psychopathology and several noted postop-

erative benefits.12−17 For example, investigations that

used the Minnesota Multiphasic Personality Inventory

(MMPI), likely the most widely used measure of per-

sonality, reported that the personality profiles of rhino-

plasty patients were essentially normal preoperatively, and

no changes were observed postoperatively.14,15 Unfortu-

nately, many of these studies suffered from methodological
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problems, such as small sample sizes and the lack of appro-

priate control groups, which call into question the valid-

ity of the findings. Studies through the present have used

improved methodologies, including reliable and valid self-

report measures and clinical interviews with established

diagnostic criteria.18−25 Most studies also have included

pre- and postoperative assessments with appropriate con-

trol groups. These studies have suggested that most rhino-

plasty patients are psychologically healthy individuals. As

noted by at least one study,25 the desire for rhinoplasty

may be understood as an increased dissatisfaction with

the size and/or shape of the nose, rather than a symptom

of psychopathology. These findings are consistent with the

experiences of most present-day cosmetic surgeons.

Anti-Aging Procedures

Rhytidectomy and blepharoplasty are two of the most pop-

ular surgical procedures for those interested in restoring

a more youthful appearance. In 2003, 128,667 facelifts

and 246,633 blepharoplasty procedures were performed

in the United States.1 (As these procedures are often per-

formed concurrently, studies of these patient populations

are reviewed together.)

Early reports suggested that facelift patients were quite

psychopathological. Patients were often characterized as

dependent and depressed; approximately 70% of patients

received a preoperative psychiatric diagnosis.26 However,

the majority reported postoperative improvements in

well-being and did not experience postoperative “emo-

tional disturbances.”26 Studies that used standardized self-

report measures noted similar improvements in psycho-

logical symptoms postoperatively.24,27

Other studies have examined the body-image concerns

of these patients. In one of the first empirical studies

investigating the body-image concerns of cosmetic surgery

patients, nearly half of the patients studied sought facelift

or blepharoplasty procedures.28 They reported higher lev-

els of dissatisfaction with the feature for which they sought

surgery, but they did not report increased dissatisfaction

with their overall body image.28 Rhytidectomy and/or ble-

pharoplasty patients have reported greater investment in

their appearance as well as greater satisfaction with their

overall body image as compared to women who sought

rhinoplasty.25 Postoperatively, patients reported decreases

in body-image dissatisfaction for the feature that was

treated but no changes in overall body image.29

Minimally Invasive Anti-Aging Procedures

Minimally invasive anti-aging procedures have surpassed

the popularity of the more traditional anti-aging surgical

procedures. For example, nearly 2.9 million botulinum

toxin (Botox r©) injections were performed in 2003, mak-

ing it the most popular of all cosmetic treatments.1 The

toxin is typically injected into areas of the face (i.e., fore-

head creases, “crow’s feet”) in order to reduce the appear-

ance of wrinkling. It is also effective at treating excessive

sweating. Other popular minimally invasive procedures

include fat injections, collagen injections, chemical peels,

dermabrasion, and laser resurfacing. Like Botox r© injec-

tions, these procedures can improve the appearance of

wrinkled, scarred, or sun-damaged skin. In 2004, the

Food and Drug Administration (FDA) approved a product

specifically designed to improve lipo-atrophy in persons

with HIV disease. New generations of customized facial

implants also are being used to treat this condition.30 It

is quite possible that these products will also be used for

cosmetic purposes in persons without HIV disease in the

near future.

Despite their popularity, little is known about the psy-

chological characteristics or body-image concerns of the

patients who seek these procedures. A German study of

thirty patients who received Botox r© injections for facial

lines examined post-treatment social outcomes and atti-

tudes toward appearance.31 Over half of those studied

reported improvements in their appearance and nearly

50% reported greater confidence in their appearance.31

A recent study of 178 patients seeking laser skin resur-

facing reported that 18% received prior treatment for

depression.32 A third study evaluated the psychosocial

benefits associated with alpha-hydroxy acid, a topical treat-

ment that is used to reduce roughness and fine wrinkling.

Patients noted significant improvements in appearance

and relationship satisfaction following treatment.33

Other Facial Procedures

Facial skeletal procedures

Some patients request more “atypical” procedures that

involve bone contouring and/or grafting as well as the

insertion of cheek, chin, or other facial implants. One study

described fifteen patients who sought extensive symmet-

rical facial skeletal recontouring procedures in order to

address discontent with facial width.34 These “facial width
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deformity” patients reported concerns with minor, largely

unnoticeable anatomic deviations.

Preoperative psychiatric interviews revealed that the

majority experienced significant impairment in psychoso-

cial functioning, though only three (of fifteen) received

a formal psychiatric diagnosis. The clinical descriptions

of these patients, however, suggest that some may have

been suffering from body dysmorphic disorder, dis-

cussed in detail herein. Postoperatively, patients reported

improvements in body image and psychosocial function-

ing, although psychometric measures were not used to

assess these changes.34

Although requests for some of these facial-widening

procedures are rare, more patients are requesting pro-

cedures such as cheek and chin implants in order to

change the structural appearance of their faces. In 2003,

over 28,000 chin or cheek implantation procedures were

performed.1 The popularity of these procedures under-

scores the need for more research regarding the psycho-

logical characteristics and body-image concerns of these

patients.

Acne treatment

Many patients present to plastic surgeons, dermatologists,

or other professionals complaining of acne or acne-related

scarring. This is not surprising, considering that acne

affects at least 80% of adolescents.35 The occurrence of

acne typically decreases with age; however, it may persist

through adulthood for a minority of persons.36

Historically, the psychosocial effects of acne have

been dismissed, largely as it was considered a non–

life-threatening, age-related cosmetic condition.37 More

health professionals now recognize the impact acne may

have on psychological and social well-being. Up to 50%

of adolescents experience psychological difficulties asso-

ciated with acne, including body-image concerns, poor

self-esteem, social isolation, and depression.38 Studies of

patients who seek acne treatment have found similar

results.37,39−41

For some, the distress may become so severe that it con-

tributes to suicidal ideation or suicide attempts.40,42 Facial

acne patients, compared to those with truncal acne, appear

to be particularly vulnerable to the psychological effects

of the disease, experiencing lower self-esteem and greater

body-image dissatisfaction.41 The distress appears to be

related to the self-perceived rather than objective severity

of the acne.43 Acne patients report impairments in quality

of life on par with those of other chronic medical condi-

tions, such as epilepsy and diabetes.44

Acne treatment appears to result in improvements

in psychosocial functioning.45,46 Kellett and Gawkrodger

reported significant reductions in anxiety and depression,

but not general emotional distress, following treatment

with isotretinoin.39 The authors concluded that some of

the psychological effects of acne may remain despite suc-

cessful treatment. This finding makes intuitive sense, given

that acne can result in permanent scarring. Extended dura-

tion of acne and acne excoriee (skin picking) are associated

with greater likelihood of scarring.47 Even in the absence

of residual cutaneous scars, emotional scars may remain.

Cash and Santos found that former adolescent acne suf-

ferers, especially women and those recalling more subjec-

tively severe acne, reported less current facial satisfaction

and more body-image dysphoria than peers who did not

have facial acne as teenagers.48 The psychosocial distress

associated with acne has implications for medical profes-

sionals who treat acne-related scars. These providers may

be able to assess the psychological effects of this disorder

and provide appropriate mental health treatment referrals

when warranted.49

Vitiligo

Vitiligo is a progressive condition characterized by loss of

skin pigmentation, resulting in irregular hypopigmented

patches.50 Generalized vitiligo, the most common form, is

characterized by bilateral, symmetric depigmentation of

the face (particularly periorificial area), neck, torso, wrists,

and legs.51 The prevalence of vitiligo is estimated to be

about 1–2% of the world population.52 Age of onset is typ-

ically childhood or young adulthood.51 Although there is

no cure, medical treatments include topical cosmetics, use

of psoralens and UVA light to stimulate repigmentation

(PUVA), corticosteroids, and surgical skin grafting.51,52

Similar to acne, the psychological distress associated

with vitiligo is often underestimated.50 The condition

appears to have a negative impact on the social and emo-

tional well-being of its sufferers.53 Patients often report dif-

ficulties with body image, self-esteem, and quality of life.50

Similar psychological sequelae have been reported among

patients with other chronic skin conditions, including

eczema and psoriasis.40,54,55
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A more extensive review of the psychological characteristics

of patients who seek dermatological treatment is beyond the

scope of this chapter; interested readers are directed to these

reviews and books.56−58

Encouragingly, cognitive-behavioral psychotherapy

appears to be a successful treatment for the psychologi-

cal distress associated with these conditions.50

Hair Loss and Hair Transplantation

Head hair possesses considerable cultural, social, and per-

sonal significance.59,60 As a result, hair loss can be a psycho-

logically difficult experience for some. There are a number

of hair-loss conditions; the most prevalent is androgenetic

alopecia (AGA), or common genetically predisposed hair

loss. AGA is a progressive condition mediated by andro-

genic metabolism (especially dihydrotestosterone). The

receding frontal hairline and vertex balding is visibly evi-

dent in the majority of men. AGA also occurs in a signifi-

cant minority of women, although the pattern of alopecia

is one of diffuse thinning.

AGA can be a very distressing condition for both gen-

ders, albeit more troubling for women.61,62 Among men,

increased distress is associated with earlier onset of hair

loss. It is also experienced by men who are more psycho-

logically invested in their appearance and by younger men

not involved in an intimate relationship.63,64 The effects of

AGA on women may be more extensive, including lower

self-esteem.64 As with many other conditions, the subjec-

tive severity of AGA is more related to its psychosocial

impact than are objective or clinical indices of severity.61

Most outcome data for AGA treatment comes

from large, controlled clinical trials of minoxidil and

finasteride.61,65,66 The psychological outcome measures in

these studies have focused largely on patients’ perceptions

of, and satisfaction with, resultant hair growth and gen-

erally support the efficacy of the treatments. There is a

dearth of outcomes research using more psychologically

sophisticated measures. One uncontrolled study of 144

men treated with topical minoxidil confirmed moderate

hair growth and improvements on hair-specific quality-of-

life measures (e.g., hair-loss distress and perceived social

noticeability of the hair loss) but not on more global mea-

sures of anxiety, depression, or self-esteem.67

In recent years, there have been major advances in sur-

gical methods of hair replacement, including micrograft-

ing and flap techniques, especially for men with AGA.

Hair transplantation is a more certain and permanent

method of hair replacement in less time. The popular-

ity of hair transplantation has decreased in the past sev-

eral years, likely due to the availability of prescription and

over-the-counter medical treatments for AGA. Surpris-

ingly, no formal studies have investigated the psycholog-

ical characteristics of persons who seek hair transplan-

tation or the psychological changes that may occur after

treatment. Given the prevalence of AGA, studies are clearly

warranted.

COSMETIC PROCEDURES OF THE BODY

Cosmetic Breast Augmentation

Despite the controversy surrounding silicone-gel–filled

breast implants, the number of American women who

have undergone cosmetic breast augmentation (primarily

with saline-filled implants) has increased by no less than

600% in the past decade.1 The dramatic increase is remark-

able considering that in 1992 the FDA issued a moratorium

on the use of silicone-gel–filled implants because of con-

cerns related to the physical safety of the implants. Several

studies and literature reviews since have suggested that sil-

icone breast implants are not associated with specific dis-

eases, including cancer and connective tissue disease.68−72

These findings, along with others, motivated two breast-

implant manufacturers to reapply for FDA approval for

silicone-gel–filled implants in early 2005.

Many studies have examined the psychological char-

acteristics of women who undergo cosmetic breast aug-

mentation. Some have provided important information

on the characteristics of women interested in the proce-

dure. Others have investigated the psychological changes

typically experienced postoperatively.

Descriptive characteristics and motivational factors

The average breast augmentation patient appears to be

quite different than the stereotypical one. The typical

woman is European-American, in her late twenties or early

thirties, and is married with children.73−83 Many of these

women pursue augmentation with the goal of return-

ing their breasts of their former, pre-childbirth size and

shape. In contrast, the stereotypical patient is thought to

be younger, single, and interested in breast augmentation

as a way to facilitate the development of a romantic rela-

tionship. Nevertheless, women from their late teens to mid
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forties of varying ethnic backgrounds and relationship sta-

tus present for breast augmentation. Given the increasing

popularity of the procedure, there likely is no “typical”

patient.

Several factors likely motivate women to undergo breast

augmentation.84 Intrapsychic factors describe the internal

motivations for surgery and the resulting effects on psy-

chological status. Interpersonal factors concern the impor-

tance of the appearance of the breasts in marital, sexual,

and social relationships. Women anticipate an improved

quality of life, body image, and self-esteem, as well as

increased marital and sexual satisfaction following breast

enlargement.77,82,83,85−88 Informational and medical fac-

tors also are thought to play a role in the decision to seek

augmentation. Women who undergo breast augmentation

obtain a great deal of information about breast implants

from the mass media85,89,90 and appear to be aware of many

of the risks associated with the procedure.85,87,91

Nevertheless, women who receive breast implants dif-

fer from their peers in several ways. Women with breast

implants are more likely to have had more sexual part-

ners, report a greater use of oral contraceptives, be younger

at their first pregnancy, and have a history of terminated

pregnancies as compared to other women.92−95 They have

been found to be more frequent users of alcohol and

tobacco.93−95 They also have a higher divorce rate.82,83

Finally, they have been reported to have a below-average

body weight,85,92−96 leading to concern that some may be

experiencing eating disorders (vide infra).

Studies of pre- and postoperative psychological status

Numerous studies have investigated the preoperative psy-

chological status of women interested in breast augmen-

tation. As with the studies of persons interested in facial

procedures, the early generations of research in this area

relied primarily on clinical interviews to assess psycho-

logical functioning.84 More often than not, these stud-

ies described breast-augmentation patients as experienc-

ing increased symptoms of depression, anxiety, guilt, and

low self-esteem.81−83,97,98 Fewer studies have examined

the effects of breast augmentation on psychological func-

tioning. Most of these studies have reported improve-

ments, or at least no change, in self-esteem and depres-

sive symptoms postoperatively.74,81,97 Subsequent studies

were more likely to use valid and reliable psychometric

measures to assess relevant characteristics. They typically

have found significantly less psychopathology than the

interview-based investigations. For example, two stud-

ies of breast-augmentation patients who used psychome-

tric measures, including the MMPI, found little evidence

of psychopathology.76,79 Few investigators have used psy-

chometric measures to assess changes following surgery.

One study found a decrease in depressive symptoms after

surgery; another reported increased symptoms in 30%

of patients in the immediate postoperative period.99,100

Although generally considered more valid and reliable

than the clinical interview studies, these studies have also

suffered from methodological problems.

Nevertheless, two tentative conclusions can be drawn

from this research.2,101,102 First, breast-augmentation can-

didates likely present for surgery with a variety of psycho-

logical symptoms and conditions. Whether some of these

conditions serve as contraindications for surgery has yet

to be established. Second, given the limited number of

studies that have specifically investigated the psychosocial

benefits of breast augmentation, it is premature to defini-

tively conclude that the procedure confers more general

psychological benefits.

Body-image dissatisfaction

The most profound psychological effects of breast aug-

mentation may occur in the realm of body image. An

increasing amount of attention has been paid to the rela-

tionship between body image and cosmetic surgery over

the past decade.2,7,102−104 Empirical studies have suggested

that cosmetic-surgery patients report increased body-

image dissatisfaction prior to surgery.25,85,96,103,105,106

Others have found postoperative improvements in body

image.29,87,107−110

The body-image concerns of breast-augmentation

patients have been described in several reports.76,77,79 For

example, more than 50% of breast-augmentation patients

reported significant behavioral avoidance (e.g., avoidance

of being seen undressed) in response to negative feelings

about their breasts.111 Compared to women similar in

breast size not pursuing breast augmentation, surgery can-

didates reported greater dissatisfaction with their breasts,

greater investment in their overall appearance, and greater

concern with their appearance in social situations.85,96

Augmentation candidates also rated their ideal breast size,

as well as the breast size preferred by women, as sig-

nificantly larger than did controls.96 Finally, prospective
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patients reported more frequent teasing about their phys-

ical appearance and more frequent use of psychotherapy

than controls, suggesting that some breast-augmentation

candidates may be experiencing negative emotional con-

sequences as a result of their breast dissatisfaction.96

Women who undergo breast augmentation experi-

ence improvements in their body image postopera-

tively, as suggested by clinical reports and empirical

studies.29,76,78,81,87,108 In one of the largest studies of

psychosocial outcomes following breast augmentation,

greater than 90% of patients reported an improved body

image two years postoperatively.87

Psychosocial outcomes and

postoperative complications

Clinical reports and empirical studies suggest that the

vast majority of women are satisfied with the outcome

of breast augmentation.78,87,99,112,113 Patient satisfaction

and body-image improvements, however, may be tem-

pered by the occurrence of a postoperative complication.

Up to 25% of women experience a surgical or implant-

related complication.114−116 The most common complica-

tions are implant rupture/deflation, capsular contracture,

pain, breast asymmetry, scarring, loss of nipple sensation,

and breast-feeding difficulties.68,−72,114−118

Approximately 10% of women who receive breast implants

for cosmetic purposes experience a complication within five

years of implantation.114,115

In a study of 749 women who received breast implants

in the United States before 1991 (prior to the FDA ban on

silicone-gel–filled implants), 23.8% experienced compli-

cations severe enough to require additional surgery.115

The most common complication was capsular contrac-

ture (73.6% of complications, 17.5% of women), fol-

lowed by implant rupture (24.2% of complications, 5.7%

of women), hematoma (24.2% of complications, 5.7% of

women), and wound infection (10.7% of complications,

2.5% of women). Large-scale studies in Europe have cor-

roborated these findings.69,70,116−118

At least three studies have suggested that the experience

of a complication is negatively related to postoperative

satisfaction.87,91,119 In a large prospective study, Cash and

colleagues87 found that although women typically report

improvements in self-image and body image after breast

augmentation, those who experienced postoperative com-

plications reported less favorable improvements. At six

months after surgery, women who experienced a “socially

detectable” complication, such as significant capsular con-

tracture, expressed less surgical and body-image satisfac-

tion compared to women with nonsocially detectable or

no complications. By twenty-four months after surgery,

the groups did not differ in satisfaction. However, women

with “socially detectable” complications viewed the risk-

benefit ratio of surgery less favorably compared to those

with less visible or no complications.

Breast implants and suicide

In the past few years, four large epidemiological studies

in the United States and Europe designed to investigate

the relationship between breast implants and mortality

found an unexpected relationship between breast implants

and suicide.120−123 The suicide rate (as obtained from

patients’ death records) was two to three times greater

among patients with breast implants as compared to either

patients who underwent other cosmetic surgical proce-

dures or population estimates.

The exact nature of the relationship between breast

implants and suicide is unclear. Some psychological vari-

able(s), yet to be specified, may explain this relation-

ship. Some women may enter into surgery with unrealistic

expectations about the effect that breast augmentation will

have on their lives. When these expectations are not met,

they may become despondent, depressed, and potentially

suicidal. Alternatively, women who experience postopera-

tive complications, particularly those that they believe are

a consequence of their implants but that have not been

found to be statistically associated with breast implants

(e.g., autoimmune and connective tissue diseases), may

become depressed as a result of a lack of perceived or real

attention from the medical community. Although specu-

lative, both of these hypotheses have some intuitive appeal.

As described earlier, women seeking breast augmen-

tation may present for surgery with certain unique pre-

operative personality characteristics that may predispose

them to commit suicide. Several are, in and of them-

selves, associated with an increased risk of suicide. Joiner

has argued that these personality characteristics could

actually account for an even higher suicide rate than

found in the epidemiological investigations.124 He fur-

ther suggests that postoperative improvements in body

image may produce a protective effect from the other-

wise increased risk. Jacobsen and colleagues found an
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increased prevalence of preoperative psychiatric hospi-

talizations in women who received breast implants as

compared to women who underwent other forms of cos-

metic surgery or breast reduction.121 These results sug-

gest that the increased suicide rate among women who

have breast implants likely reflects some underlying psy-

chopathology rather than a direct relationship with the

implants.125−126 Obviously, additional prospective epi-

demiological and empirical studies of the relationship

between breast implants and suicide are needed.

Lipoplasty and Abdominoplasty

The United States is in the midst of an obesity epidemic.

Approximately two thirds of American adults are now

considered to be overweight or obese, as defined by a body

mass index (BMI) >25 kg · m−2.127 Obesity is associated

with increased body-image dissatisfaction as well as sev-

eral significant comorbidities, including coronary heart

disease, hypertension, type II diabetes, osteoarthritis, and

sleep apnea.128 Although Americans spend billions of dol-

lars annually in efforts to lose weight, successful long-

term weight control proves elusive for most. Although

designed for body-contouring purposes, many individ-

uals erroneously believe that lipoplasty (liposuction)

and adominoplasty are permanent solutions to weight

problems.

Lipoplasty

Over 320,000 men and women underwent lipoplasty in

2003, making it the most popular surgical procedure.1

Unlike the sizable literature on the psychological char-

acteristics of breast-augmentation patients, few, if any,

studies have specifically investigated the pre- and post-

operative psychological status of liposuction patients. As

with all cosmetic procedures, patients’ expectations of the

postoperative result are critical to a successful outcome.

Many patients mistakenly believe that liposuction leads

to significant weight loss. The typical weight loss associ-

ated with liposuction has not been well documented. One

pilot study of fourteen overweight women reported a mean

weight loss of 5.1 kg by six weeks postoperatively, with an

additional 1.3 kg weight loss by four months.129 Studies

investigating changes in lipids and insulin sensitivity fol-

lowing liposuction have been equivocal.130−132

Many patients erroneously believe that fat deposits will

never return to the treated areas. Although liposuction

reduces the number of fat cells in a local area of the body,

the remaining fat cells may still expand if weight increases.

The “average” person has about two million fat cells.

Similarly, some patients may believe that liposuction

will result in “washboard abs” and smooth thighs. Unfor-

tunately, if fat cells are not removed in a consistent fashion,

residual pockets of fat may remain. Most patients, how-

ever, report satisfaction with their results and maintain a

more proportional shape, even if they do gain some weight

postoperatively.133,134 Between 40% and 50% reported

weight gain after surgery and up to 29% claimed that their

fat returned to the site of the surgery.133,134

Persons with excessive weight or shape concerns require

particular attention prior to lipoplasty. Women and men

with formal eating disorders, as discussed in detail herein,

may seek lipoplasty as an inappropriate compensatory

behavior to control their weight. In a case report of two

women with bulimia nervosa who underwent lipoplasty,

the request for surgery was accompanied with an unreal-

istic expectation that surgery would result in an improve-

ment of eating-disorder symptoms.135 Postoperatively,

both women reported a worsening of their bulimic and

depressive symptoms, and one woman reported a weight

gain of twenty-five pounds in three months.135 Unfortu-

nately, little else is known about the relationship between

eating disorders and lipoplasty.

Abdominoplasty

The number of men and women who seek abdomino-

plasty has increased steadily over the past decade. The

popularity may be a result of the increasing numbers of

individuals with extreme obesity who are now undergo-

ing bariatric surgery (“stomach stapling”) for weight loss.

Bariatric procedures typically result in a weight loss of

approximately one third of operative body weight. In addi-

tion, the procedure often results in significant improve-

ments in obesity-related comorbidities and psychosocial

status.136 Unfortunately, many patients are left with excess

folds of skin and fat on the abdomen, arms, and thighs

following the massive weight loss. This redundant skin

may contribute to increased body-image dissatisfaction128

and, as a result, may lead patients to seek abdomino-

plasty and related procedures. In 2003, approximately

52,000 individuals underwent abdominoplasty and other

body-contouring procedures following weight loss associ-

ated with bariatric surgery.1 Although no formal studies
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exist, case reports suggest that these individuals experience

psychosocial improvements and a decrease in the physical

discomfort associated with the excess skin.137

Only one study has documented the psychosocial

changes associated with abdominoplasty. Eight weeks after

the surgery, women reported significant improvements

in overall body-image dissatisfaction, abdominal dissat-

isfaction, and self-conscious avoidance of body exposure

during sexual activity.107 Patients did not report signifi-

cant improvements in self-concept or general life satisfac-

tion. These results are consistent with other postoperative

studies, suggesting that the impact of cosmetic surgery

procedures may be limited to specific improvements of

body-image discontent but not necessarily more general

psychosocial functioning.29

Other Body Enhancement Procedures

There are an almost limitless number of procedures that

can be performed to enhance the body. The following dis-

cussion will focus on body-contouring implants, genital

enhancement, and tattoos and body piercing.

Body-contouring implants

An increasing number of individuals are using pec-

toral, calf, gluteal, and other body-contouring implants

to improve their appearance. Very little is known about

the psychological motivations and characteristics of per-

sons who seek these implants or the psychological changes

that may occur postoperatively.138 Many of the features

shaped by these implants are typically covered by cloth-

ing. As a result, the changes in appearance are not read-

ily visible to others. Thus, it is quite possible that some

individuals who undergo these procedures may be suf-

fering from body dysmorphic disorder or its associated

condition, muscle dysmorphia, which are discussed later.

Some of these patients, may also be HIV positive and

have had loss of muscle mass secondary to their disease

process.

Genital enhancement

An unknown number of men and women who are dissat-

isfied with the appearance of their genitalia pursue what

has been called “genital enhancement” or “genital beau-

tification” procedures. Men may undergo procedures to

lengthen or widen their genitals. Women may seek surgery

to reduce the size of the labia minora. Although these

“defects” are sometimes thought to be functional (imped-

ing urination or adversely affecting sexual functioning),

there is a significant aesthetic component. Patients typ-

ically report that they are motivated for surgery out of

embarrassment, either when undressed or wearing tight

clothing.139−140 Little else, however, is known about the

psychological characteristics of these patients.138 Consid-

ering the nature of these procedures, it is possible that

a significant percentage of these patients are suffering

from body dysmorphic disorder or other psychiatric dis-

orders with a delusional or psychotic component. The

plastic-surgery literature includes several case reports of

individuals who have performed “do-it-yourself” surg-

eries, such as injecting their genitals with various oils and

substances.141−143

Tattoos and body piercing

Up to twenty million Americans are estimated to have

tattoos.144 Tattoos are found on 3–8% of the general

population and 10–13% of adolescents (ages twelve to

eighteen).145 More than half are found on women.146 Inter-

estingly, requests for tattoo removal appear to be on the

rise as well, perhaps because of the development of more

effective laser removal tools.146 In a study of 105 individu-

als seeking tattoo removal, 61% reported embarrassment

as a consequence of their tattoo(s), and 26% reported a

less positive body image.146

Accurate estimates of the number of Americans who

have undergone body piercing are lacking. Body pierc-

ing, particularly when ear piercing is considered, may be

even more prevalent than tattoos, as piercings are less

expensive, less difficult to obtain, and may be consid-

ered less permanent. However, they can result in lifelong

complications such as scarring and blood-borne infec-

tious diseases, as well as more temporary complications

such as abscesses.147,148 In a study of 454 college students,

51% had at least one body piercing (including ears), with

17% experiencing a medical complication (e.g., bleed-

ing, local trauma, and bacterial infections).149 Tongue

piercings can be prone to infection and can result in

swelling, chipped teeth, speech impediment, and nerve

damage.150

The presence of tattoos or body piercings in adoles-

cents may be a marker for other risk-taking behavior.145
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Adolescents with tattoos and/or body piercings were more

likely to have engaged in risky behaviors such as drug use

and sexual activity and were at increased risk for disor-

dered eating and suicide.145 Crawford and Cash found that

pierced and/or tattooed college students scored higher on

a measure of excitement seeking and were more likely to

smoke cigarettes and engage in binge drinking relative to

their “unmarked” peers.151 Pierced/tattooed students also

reported more body-image dissatisfaction, despite being

very pleased with their “body art.” Perhaps body dissat-

isfaction is an impetus to obtain body art to “improve”

one’s appearance.

PSYCHIATRIC DISORDERS AMONG COSMETIC

SURGERY PATIENTS

All of the major psychiatric diagnoses can likely be found

within the large population of cosmetic-surgery patients.

There is some evidence that body dysmorphic disor-

der may occur with greater frequency among cosmetic-

surgery populations as compared to the general popula-

tion. Given the relationship of body-image dissatisfaction

and cosmetic surgery, eating disorders such as anorexia

and bulimia also warrant consideration.

Body Dysmorphic Disorder

Body dysmorphic disorder (BDD) is defined as a preoc-

cupation with an imagined defect in appearance (or if a

slight physical defect is present, the person’s concern is

exaggerated) that results in significant emotional distress

or impairment in functioning.152 Although not recog-

nized as a formal psychiatric disorder in the United States

until 1987,152 descriptions of persons with the distinctive

symptoms first appeared in the American dermatology

and plastic-surgery literatures much earlier. Reports in

the dermatology literature described patients presenting

with “dermatological nondisease,”154 whereas those in the

plastic-surgery literature detailed “minimal deformity”

and “insatiable” patients.155,156 These patients typically

reported dissatisfaction with their postoperative results.

BDD is estimated to occur in 0.5% to 2% of the gen-

eral population.157,158 Rates of 2.5% to 5% have been

reported in university samples.159,162 The condition, how-

ever, appears to be far more common among patients

presenting for cosmetic surgery. The first study in the

United States suggested that 7% of female cosmetic-

surgery patients met criteria for BDD.28 A recent study

of patients seeking only facial cosmetic procedures found

that 8% met diagnostic criteria.163 Among international

samples, rates of BDD among cosmetic-surgery patients

range from 9% to 53%.164−167 Rates of 9–15% have been

reported in patients seeking dermatological treatment,

most commonly for acne.168−170 Methodological differ-

ences in the assessment of symptoms are likely responsi-

ble for the wide range of rates reported. Though preva-

lence rates are unknown, patients with BDD also request

treatment from orthodontists, maxillofacial surgeons, and

paraprofessionals.171−174

Clinical features

Age of onset for BDD is typically late adolescence. The

disorder occurs with equal frequency among men and

women. Most clinical and demographic features appear

to be similar between genders.175,176 Although any body

part can be a source of preoccupation, patients typically

report concerns with the skin, face, nose, and hair.171,175,176

Preoccupation with more than one feature is common.171

Although the course of BDD tends to be chronic, symp-

tom severity, areas of concern, and insight may vary over

time.175,177

Patients often experience intrusive thoughts about their

“defects.” Some may recognize the exaggerated nature of

these concerns, whereas others may hold more delusional

beliefs about their appearance.178,179 Patients with BDD

often engage in compulsive behaviors, such as skin picking,

mirror checking, camouflaging, and reassurance seeking

often as a means of decreasing their distress.177,180−184 The

condition frequently results in significant emotional dis-

tress, impairment in social and occupational functioning,

and decreased quality of life.184−187 Self-harm and suici-

dality are relatively common.175,177,181,186,187

Nonpsychiatric and psychiatric treatments

Individuals with BDD often seek cosmetic and dermato-

logical treatments as a means of decreasing their appear-

ance concerns.171,173,175,186,187 In the largest study to date of

the use of aesthetic treatments by BDD patients (n = 250),

76% sought and 66% received treatment, with dermato-

logical procedures and cosmetic surgery being the most

popular.171 Similarly, in a sample of 200 persons with BDD,
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nonpsychiatric treatment was sought by 71% and received

by 64%.173 The most commonly received treatments were

topical acne agents, rhinoplasty, collagen injections, elec-

trolysis, and tooth whitening.173

Studies suggest that nonpsychiatric treatments often are

ineffective at reducing the preoccupation with appear-

ance. Greater than 80% have been found to be dissatis-

fied with the results of cosmetic treatments.187 Two studies

have indicated that the majority of nonpsychiatric treat-

ments received by patients with BDD result in either no

change or a worsening in symptoms.171,173 Following treat-

ment, some patients develop new appearance preoccupa-

tions. Others may threaten or enact legal action and/or

violence against their surgeons.188−190 Because of these

issues, the presence of BDD is often considered a con-

traindication for cosmetic procedures.104,191,192 Selective-

serotonin-reuptake-inhibitor antidepressant medications

and cognitive-behavioral therapy appear to be more effec-

tive strategies for treating BDD.193−205

Variants of BDD

Muscle dysmorphia, referring to a preoccupation with

being insufficiently large and muscular, is considered a

form of BDD.206 Patients with muscle dysmorphia tend

to weight lift and diet in a compulsive manner; they also

engage in other checking and camouflaging behaviors (i.e.,

layering clothing to appear larger). Some use anabolic

steroids in order to compensate for their perceived

lack of muscularity. Individuals with muscle dysmorphia

typically experience significant social and occupational

impairment, often because their exercise and eating reg-

imens are so time-consuming. The prevalence of mus-

cle dysmorphia is unknown. Estimates suggest that 5% of

nonprofessional weightlifters and 9% of individuals with

BDD have the condition.207

Another possible variant of BDD, “botulinophilia,” was

recently described. The condition is characterized by per-

sistent demands for Botox r© injections to treat excessive

sweating (hyperhidrosis), despite any clinical evidence of

a physical problem.208

In summary, a significant minority of cosmetic-surgery

patients appear to have BDD. Cosmetic treatments, how-

ever, appear to be an ineffective treatment for the condi-

tion. Treatment providers need to be aware of the potential

for BDD in their patients and to provide appropriate men-

tal health referrals when necessary.191,192,209

Eating Disorders

Given the disproportionate amount of concern that indi-

viduals with anorexia and bulimia nervosa place on their

appearance, these disorders may occur with increased fre-

quency among those who seek cosmetic surgery.138 The

distinguishing feature of anorexia nervosa is a fanatical

pursuit of thinness related to an overwhelming fear of

becoming fat.152 Patients with bulimia nervosa are gen-

erally distinguished from those with anorexia on the basis

of relatively normal weight and the presence of binge

eating and purging.152 The normal weight of bulimic

patients frequently makes them more difficult to identify

than anorexic patients. Persons with both conditions may

erroneously believe that cosmetic surgery will improve

their immense dissatisfaction with their bodies and

self-esteem.

Presently, there is no information on the rate of anorexia

or bulimia among cosmetic-surgery patients; investiga-

tion has been limited to case reports. Women with

both disorders have experienced an exacerbation of their

eating-disorder symptoms following breast augmentation,

lipoplasty, rhinoplasty, and chin augmentation.135,210,211

Interestingly, a case report of five breast-reduction patients

with bulimia suggested that four of the five women

experienced an improvement in their eating-disorder

symptoms and psychological distress postoperatively.212

Impressively, the improvement in eating-disorder symp-

toms was maintained ten years postoperatively.213

SUMMARY

Studies suggest that persons who seek cosmetic procedures

experience a wide variety of psychological symptoms.

Although early studies conceptualized the desire for cos-

metic treatments as being indicative of psychopathology,

recent investigations utilizing improved methodologies sug-

gest that most cosmetic-surgery patients are psychologically

“normal.” This finding is consistent with the experiences

of most cosmetic-treatment providers today. Body-image

dissatisfaction, rather than psychopathology, appears to

provide a more reasonable explanation as to why individ-

uals seek to change their appearance.

Future studies are needed to address the motiva-

tions of patients who seek cosmetic procedures (par-

ticularly body-contouring procedures) and the relation-

ship of body image and preoperative psychopathology
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to treatment outcome. Although more men now seek

cosmetic enhancements, particularly for hair loss, empir-

ical evaluations of gender differences in body image and

other psychological characteristics among those who seek

cosmetic procedures are lacking. Future studies should

incorporate appropriate control groups and standard-

ized pre- and postoperative assessments (including struc-

tured clinical interviews and psychometrically sound

self-report measures). Although several studies have sug-

gested that patients experience psychosocial improve-

ments after surgery, studies investigating the endurance

of these changes beyond the first or second postoperative

year are needed.

The studies reviewed in this chapter have implications

for clinical practice. Clearly, it is not uncommon for

patients requesting cosmetic procedures to experience psy-

chosocial distress, particularly those seeking treatments

for chronic skin conditions. Furthermore, a minority of

patients likely present with serious psychiatric disorders,

such as BDD and eating disorders. Patients complaining of

minimal appearance flaws or excessive emotional distress

should be evaluated for BDD. Additionally, patients pre-

senting for body procedures, such as lipoplasty, abdomino-

plasty, and breast augmentation, should be assessed for

symptoms of eating disorders. Because persons with

these disorders may be more likely to present for surgi-

cal rather than psychiatric treatment, cosmetic-treatment

providers are in a unique position to identify such patients

and to provide appropriate referrals to mental health

professionals.
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Due Diligence and Surgeon’s Credentials

BE PREPARED
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AND PAYMENT

CONCLUSION

INTRODUCTION

The practice of office-based anesthesiology (OBA) is

nearly a century old.1 However, published articles on the

subject did not appear in the medical literature until 1981.2

As with traditional applications, the goal of anesthesia in

the office setting is to provide patients with a lack of aware-

ness of surrounding events, to keep the patient still to

allow the surgery to take place, to enable access for the sur-

geon through muscles to bones and body cavities. All cos-

metic surgery avoids body cavities and is therefore, min-

imally curative to prevent dangerous surges in hemody-

namics.

Compared to hospitals and licensed ambulatory surgery

centers, office-based medical practices currently have to

abide by significantly fewer regulations. Therefore, it is

imperative that physicians adequately investigate areas

taken for granted in the hospital or ambulatory surgi-

cal facility, such as organizational structure, governance,

facility construction, and logistical equipment, as well as

policies and procedures, including fire, safety, drugs, emer-

gencies, staffing, training, and unanticipated patient trans-

fers.3

In addition to the core functions of any business, OBA

possesses many unique elements compared to traditional

hospital-based practice. At its core, OBA more closely

resembles any other community-based referral practice

with a long list of business considerations. The benefits

of OBA have made it one of the fastest growing sectors

in anesthesiology. Patients enjoy the heightened privacy,

efficiency, and familiarity of an office setting (lower costs,

too). Surgeons appreciate the increased convenience and

control of operating in their own offices. Many save time

in travel and eliminate many of the hassles associated with

hospitals and surgery centers. For an anesthesiologist, an

office-based practice can usually provide a better lifestyle

with unique challenges. Catching this wave of the future

requires careful consideration of these unique circum-

stances, pressures, and challenges.

There are many business issues an anesthesiologist expe-

riences when entering the cosmetic surgery market. This

chapter covers some of the more important business issues
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that any physician should consider before embarking in a

career that, either in whole or in part, includes cosmetic

and plastic surgery.

CHOOSING AN APPROPRIATE CLIENT

Due Diligence and Surgeon’s Credentials

The first thing one needs to take care of is due diligence.

This means carefully researching and making sure that

things are what they seem to be and that the circumstances

of the opportunity have been adequately and appropriately

represented. The main concern here is not to enter a sit-

uation where the economic and clinical well-being of the

anesthesiologist can be held in the balance.

Cosmetic surgery is one of those specialties that are

inhabited by various competitors from multiple special-

ties. For instance, the “gold” standard in cosmetic surgery

is certainly a board-certified plastic surgeon. Plastic sur-

geons have generally completed a residency in general

surgery, a fellowship in plastic surgery, and some addi-

tional training in special techniques. These physicians

are board-certified by the ABMS specialty of plastic and

reconstructive surgery. A 2006 court case in California

held that board-certified cosmetic surgeons were equiv-

alent to ABMS-certified plastic surgeons. The California

Medical Board is considering an appeal. Having said that,

one must note that cosmetic surgery is also peformed by

dentists, oral surgeons, dermatologists, general surgeons,

ENTs, obstetrician-gynecologists, and even gastroenterol-

ogists. In this regard, the specialty is unlike anesthesi-

ology. Anesthesia may be administered by anesthesiol-

ogists, nurse anesthetists, and anesthesia assistants. The

medical specialty of anesthesiology is practiced only by

anesthesiologists.

Oral surgeons and dentists have become involved

through extension of their related area of expertise. In

other words, oral and maxillofacial surgery, which was

once a profession that was limited to the teeth and the

structures that support the mouth, has now expanded

to the point where some oral surgeons are performing

rhinoplasty, facelift, liposuction on the neck, and facial

laser resurfacing. Anesthesiologists need to understand

that these alternate providers are the people who are actu-

ally providing care. Some of them may or may not have

completed medical school, internship, and formal resi-

dency training.

Although not a hard and fast rule, it seems as though

most oral and maxillofacial surgeons tend to limit their

cosmetic surgery to the head, neck, and related structures.

If, in fact, the oral surgeon is providing service in an area

that is already somewhat saturated by cosmetic surgeons,

it may not be unusual that competition will be based on

price. Anesthesiologists should be especially cautious of

alternate providers, such as oral and maxillofacial sur-

geons, if during negotiations for anesthesia fees the con-

tractee appears to be aggressive.

Dermatology is another example of a specialty that has

been competing on the cosmetic surgery front. No deaths

were reported from dermatologic cosmetic surgical offices

in Florida between 2000 and 2003 in the Coldiron paper.4

Liposuction was formerly a procedure associated with gen-

eral anesthesia and a substantial amount of blood loss. One

of the reasons this technique was safe and successful was

that it utilized an anesthesiologist. In 1987, it was shown

that by using a high volume of dilute local anesthesia with

epinephrine, and by encouraging homeostasis, less tissue

trauma and a safer overall technique for patients would

result.5,6 Just as there are good and bad board-certified

plastic surgeons, there are dermatologists (and other cos-

metic surgeons) who are aware and those who are unaware

of the pharmaceutical limitations of high-volume local

anesthetics (see Chapter 8).

Ask questions (vide infra) and make sure that the anes-

thesiologist who is embarking on a career that includes

the coverage of cosmetic surgery clients obtains all the

information necessary. Only then can the anesthesiologist

gauge his comfort level and determine if it meshes well

with the opportunity at hand.

Beyond establishing the surgeon’s credentials, do not

forget about real life experience. With rapidly emerging

changes in technology, it is not unusual for new tech-

niques, new drugs, and new procedures to be offered to

patients. The skill of the surgeon, however, needs to be

evaluated. Is this the first time a given surgeon is providing

a procedure? Is this the tenth time? Is this the twentieth

time? Nevertheless, it is important that each individual

anesthesiologist set their own guidelines as to what they

consider a necessary and indicated amount of experience

prior to providing anesthesia to a given client. Another

hint about the surgeon’s experience is to inquire about the

“redo” or reoperation rate. In most competent practices,

it is 1–2%. A 5–10% redo rate should raise a red flag! A
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marginally competent practice may be completely unpre-

pared to provide those statistics because a “redo” would

not be considered particularly unusual.

BE PREPARED

The Stark Act, Malpractice Liability, and
Compliance Issues

The Stark Act is generally known as the “self-referral”

law because it basically prohibits physicians from refer-

ring Medicare patients for certain health services to enti-

ties in which they (or immediate family members) have a

financial relationship. Office-based cosmetic surgery prac-

tices are not affected by the Stark Act. These health ser-

vices include laboratories, physical/occupational/speech

therapy, radiology and imaging, radiation therapy, DME,

home health, prosthetics, outpatient prescriptions, and in-

patient and out-patient hospital services, among others.

Originally, there was an exception for physicians referring

Medicare patients to an entity where they had an owner-

ship interest. However, under the 2003 Medicare Modern-

ization Act, that exception was limited to exclude specialty

hospitals.

It is rare that a cosmetic procedure will be covered by

insurance, especially by Medicare.

The basic issues are no different from malpractice lia-

bility for anesthesiologists providing anesthesia services

during any other kind of procedure or venue (see Chap-

ter 18). In order for malpractice liability to have occurred,

two conditions must be met. First, the patient must be

harmed. Second, the anesthesiologist must depart from

the standard of care. Thus, theoretically at least, a patient

with an undesirable outcome must still prove that the anes-

thesiologist’s care was not within the standards of other

anesthesiologists under the same circumstances. With that

said, however, one cannot rule out the sympathy that a

jury might feel for a patient who suffers an injury while

undergoing cosmetic surgery. It is sometimes difficult to

overcome the juror’s prejudice regarding cosmetic surgery.

The average juror often feels that the surgery is probably

unnecessary in the first place and that the physicians are

undertaking a purely money-making pursuit rather than

helping a truly sick patient.

Another consideration is that, unlike a hospital, a com-

pany employing the anesthesiologist is vicariously liable

for the anesthesiologist’s negligence. It therefore behooves

any such company to obtain separate and additional insur-

ance.

Compliance issues are somewhat less significant for the

anesthesiologist providing care in the office-based cos-

metic surgery setting. On the assumption that the vast

majority of cosmetic surgeries are not paid for by any insur-

ance carrier, the usual Health Insurance Portability and

Accountability Act (HIPAA) requirements do not apply.

The federal Anti-kickback Statute is not applicable, nor is

the Federal False Claims Act and its requirements regard-

ing proper coding and billing. However, rules regarding

physician conduct are enforceable.

However, in those cases in which the cosmetic surgery

is, in fact, paid for by an insurance company, including the

Center for Medicaid and Medicare Services (CMS), all of

these statutes must be complied with.

SELF-PROMOTION

Sales, Marketing, and Business Development

One of the most important components of OBA is spread-

ing the word about one’s services and capabilities. There-

fore, marketing, sales, and business development is a cru-

cial investment for OBA providers. Developing new clients

within the specialty of cosmetic surgery can be a challenge.

When presenting an anesthesia solution to cosmetic sur-

geons, there are two questions that immediately arise:

1. Are your anesthesiologists board-certified?

2. What are your fees?

Board certification is important in part because of a

large number of cosmetic surgery practices being accred-

ited by national accrediting agencies such as AAAASF,

AAAHC, and JCAHO. Although these organizations do

not require that the anesthesiologist be board-certified,

they do require that the anesthesia provider have the

appropriate credentials to manage patients at whatever

level of sedation and anesthesia is achieved. In addition,

owing to the length of the cases, along with the level of inva-

siveness of many of them, working with a board-certified

anesthesiologist may also help the surgeon with malprac-

tice insurance and liability.

Because members of the American Society of Plastic

Surgeons (ASPS) are required to obtain accreditation in

order to operate in their office, accreditation is a major
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component in marketing to plastic and cosmetic surgery

clients.

In order to market oneself as a premier anesthesia group,

consider aligning oneself with the three major office-based

surgery accreditation organizations (JCAHO, AAAASF,

and AAAHC). This signifies to a cosmetic surgeon that the

anesthesiologist is dedicated to patient safety. The neces-

sary policies, procedures, and processes will be in place in

order to administer a safe anesthetic. Sometimes, cosmetic

surgeons may even advertise the fact that they utilize an

accredited anesthesia group.

Anesthesia cash fees vary from town to town depend-

ing on the availability of anesthesiologists, as well as the

competitive marketplace of cosmetic surgeons. In the New

York metropolitan area, for example, there is a high volume

of cosmetic surgeons, making it an extremely competitive

marketplace. The cosmetic surgeons who have lowered

their fees in an effort to attract their share of the market

will frequently expect the anesthesiologist to do the same.

If an anesthesiologist is working primarily at a hospital and

is covering a cosmetic surgeon to supplement his income,

he may choose to negotiate his fees downward. However,

if the cosmetic surgeon is using an anesthesia group that

is specializing in outpatient anesthesia, then there may be

less room to negotiate because of the anesthesia group’s

higher overhead and overall costs.

In general, the anesthesia rates will be charged hourly,

with the first hour ranging between $400 and $600 and

subsequent hours ranging from $225 to $400. These hourly

rates are charged on a per-case basis. Some practices will

charge flat fees per case; however, this is normally done

after performing the surgery a minimum of three times

with the surgeon to gauge how long the procedure takes

them and to price it accordingly. The offering of a flat

day rate is cost effective for surgeons who can schedule

two or more cases, or five or more hours of anesthesia

time. Flat day rates range from $1800 to $3000 and may

or may not include medications and supplies or ancillary

staff.

Logistical arrangements vary and the anesthesiologist

may bring their own medications and supplies at an added

fee of $175–$250 per case. It behooves the surgeon to

review closely what materials and personnel the anesthe-

siologist is supplying and to make sure that he is equipped

to handle any untoward event. One possible scenario is

for the anesthesia group, or solo provider, to adhere to

state guidelines and/or accreditation guidelines. The sur-

geon then knows that a high level of patient safety issues

has been addressed. Once this is realized, the surgeon may

conclude that he is better off having the anesthesia medica-

tions and supplies provided by the anesthesiologist, since

he may bring an added layer of protection.

Although the lowest hourly rate may win the surgeons’

business initially, they may soon realize they are compro-

mising their schedules to work with the lower fee anes-

thesia providers who may provide coverage only during

non-hospital hours. Weighed in with the knowledge that

they may be receiving the anesthesia provider post-call,

after eight to twelve hours of work, the cost-savings ratio-

nale often dissipates and inquiries into additional coverage

options resume.

The cosmetic surgeons who appear to be most satisfied

with their anesthesia coverage arrangement and have been

successful in maintaining a lengthy relationship with their

group are more often than not the ones who view the

anesthesia service as an extension of their own surgical

practice. Therefore, the surgeons may place a high “worth”

on what is brought to the table.

Marketing to cosmetic surgeons is very different than

marketing to other office-based specialties. One significant

difference is that, in most cases, the patient pays out-of-

pocket for the anesthesia instead of billing an insurance

company. In order to be successful, OBA providers must

offer the most competitive daily and hourly rates. Since

patients are primarily responsible for the costs, accepting

all types of payments, including credit cards, makes good

business sense.

Cosmetic surgeons often cater to an educated, afflu-

ent population. These are generally people who look for

seals of approval, such as board certification and accredi-

tation. For this particular clientele, it is important to build

one’s practice with exemplary physicians and highlight

their impressive credentials in promotional materials.

It is vitally import that an anesthesiologist demonstrate

respect for the patient, surgeon, and office staff. Marketing

materials should stress the fact that the anesthesiologist is

a guest in the plastic surgeon’s office. Promise to deliver the

quality of care that their patients expect or even demand.

The cosmetic surgery specialty necessitates flexibility

and reliability from anesthesia providers. Promote the

fact that a large group will guarantee coverage for reg-

ular clients and can often provide last-minute or back-up
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coverage for cosmetic surgeons utilizing other, often

smaller, anesthesia groups.

WHO’S THE COMPETITION?

Competition is present in any kind of business. Medicine

and cosmetic surgery is no exception. The cosmetic sur-

geons compete as do anesthesiologists who primarily work

in the ambulatory environment. One strives to provide

excellent clinical care and to keep on the forefront of the

latest techniques that improve outcomes and patient sat-

isfaction. Cosmetic surgeons and their patients want great

anesthesiologists too, but unlike other specialties, the sur-

geons are very cost conscious. One might even say cost

savvy.

There is no insurance claim. Instead, the patient writes

a check or uses a credit card. This patient wants it all—a

great surgery team and a cost perceived as affordable. Cos-

metic surgeries are growing at an astounding rate. Patients

are price shopping and are not shy about comparing

prices.

Competition for the anesthesia component of cosmetic

surgery comes in a variety of forms. First, there is the sur-

geon himself, who may opt to do a local anesthetic. Alter-

natively, a “conscious sedation” may be administered with

the nurse (hopefully) monitoring the patient. Surgeon-

administered anesthesia is becoming progressively less fre-

quent as cases emerge that have had negative outcomes.

The ASPS and other cosmetic surgery organizations have

encouraged their members to conform to standards, such

as becoming accredited or state licensed. This is also the

case for the surgeon supervising a nurse anesthetist, with-

out the presence of an anesthesiologist; another (poten-

tially) risky situation for all involved.

There are also varying types of anesthesiologist-to-

anesthesiologist competition for cosmetic cases. These

cases can be very desirable to many doctors, as it is cash

in hand and no paperwork. Additionally, the setting is

often very “posh.” The patients are normally younger

and healthy, so complications tend to be minimal. Many

hospital-based anesthesiologists vie for these cases and

moonlight on their post-call day, vacation, or holiday time

off. It is a great way to supplement one’s income, especially

for doctors recently out of residency. There is even a grow-

ing trend of full-time freelancers that transit from office

to office. A doctor can work a 9 to 5 schedule and have

a great deal of freedom. These two types of arrangements

offer pretty much just the doctor’s services. Moonlighters

and freelancers often require the cosmetic surgeon to sup-

ply all the anesthesia equipment, medications, supplies,

and so forth. This arrangement may not be a suitable one

for all cosmetic surgery practices.

On the other hand, there are anesthesia groups that have

found their way into the cosmetic surgery niche. Again, the

lure of upfront payment and no insurance claims to deal

with is an attraction to groups with idle full-time equiv-

alent (FTE) time. Because cosmetic surgery is a booming

market, groups are also adding to their staff to accommo-

date the cosmetic surgery office-based surgical facilities

(OBSFs). These groups can be the type that has a large

hospital contract and does cosmetic surgery at an ambu-

latory surgery center (ASC). Or they can be the type that

provides service at a smaller community hospital and does

multiple ASCs and OBSFs. And last there is the unique

type of group that focuses solely on ambulatory anesthe-

sia, devoting full time to OBSFs and ASCs.

The arrangement with these anesthesia groups does vary

from providing only the anesthesiologist’s service (as in

the moonlighter or freelancers) to providing everything

related to anesthesia. Still, other permutations may be

everything in between these two extremes. Because the

full-time groups are larger and have a behind-the-scenes

staff, the cosmetic surgeon can negotiate the type of service

arrangement that fits best with his practice. When in this

competitive environment, it is important to know one’s

competition and make sure that proposals are “apples-

to-apples” comparisons. Otherwise, another group’s rates

may look more attractive than one’s own rates.

Competition in cosmetic surgery will probably get more

intense as the type of procedures increase and the technol-

ogy enhancements enable more cases to be done in the

ambulatory setting. When partnering with cosmetic sur-

geons to provide anesthesia, concentrate on longevity. Try

to become a trusted member of the team, not just another

charge on the bill. Work with the surgeon. Be flexible

and keep abreast of market conditions that affect rates.

Volunteer to do comarketing events. Contribute to the

cost of advertising. Do one’s best to promote the cosmetic

surgery industry and that surgeon’s individual practice.

Create a win-win, mutually beneficial partnership to help

ensure a long-term relationship that will also be financially

rewarding.
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MAINTAINING ONE’S CLIENTELE

As more and more anesthesia providers dabble in the office

and ambulatory arena, it’s important to develop policies

that distinguish one’s group from the rest. Once clients

are brought on board, one needs to maintain and nur-

ture those business relationships. Having a dedicated staff

person or “client advocate” to address concerns on a con-

sistent and one-on-one basis will yield high dividends for

the future.

Cosmetic surgeons oftentimes have sporadic schedules

and untimely surgical procedures; therefore, scheduling

is an evolving and dynamic process. One of the major

aspects of scheduling is to ensure every physician is sched-

uled to cover the correct facility according to licensure,

certifications, type of procedures, and travel time. Each

facility should have a core group of three to four physi-

cians who consistently provide that client’s anesthesia

according to the credentialing idiosyncrasies mentioned

previously.

BILLING AND COLLECTIONS FOR COSMETIC

SURGERY CASES—BILLING AND PAYMENT

Be flexible. That’s the bottom line for anesthesia billing.

Plastic-surgery cases can fall under two categories:

Elective cosmetic surgery—These procedures are not

medically necessary. There are flat-fee agreements accord-

ing to procedures and special agreements per surgeon:

in 2005 dollars, for example, $600 for the first hour of

anesthesia services, $300 for each additional hour, and

$200 for medications and supplies used for anesthesia.

($600/$300/$200). To be accommodating, it’s advisable to

accommodate surgeons’ individual policies of collecting

payment from patients. There are surgeons who collect

both the procedure and anesthesia fee from patients prior

to the procedure. In this case, the payment is forwarded to

the anesthesia provider.

Other surgeons collect a combined fee for the procedure

and the anesthesia. These surgeons will then cut a check for

the anesthesia portion. In a third scenario, usually for spo-

radic cosmetic surgeons, patients are given an estimated

anesthesia fee, and a check or credit card is given to the

anesthesiologist/billing staff. If at the end of the proce-

dure the estimated time is higher or lower than originally

quoted, the patient is credited or charged the difference.

Charge entry is performed as usual (patient demograph-

ics, procedure, and diagnosis are entered referencing the

anesthesia grid and/or surgeon’s superbill). Upon charge

entry, it’s a good idea to reconcile the number of cases billed

versus the number of cases scheduled and completed. This

also ensures that payments are received according to spe-

cific fee schedules.

Medical necessity plastic surgery—These cases are usu-

ally billed through insurance carriers and are subject

to individual payor contracts and negotiated reimburse-

ment rates. In some cases, patients will be responsible for

deductibles, coinsurances, and/or copays. Some insurance

carriers request and require medical-necessity notes from

the surgeon in order to proceed with the anesthesia pay-

ment. If payment claims are denied, patients should be

billed according to the surgeon’s agreement.

The following are some example cases that have consti-

tuted as medical necessity depending on the diagnosis:

1. A severed limb/digit hand or foot

2. Breast reduction due to back problems

3. Cleft lip

4. Insertion of prosthesis (mastectomy due to breast

cancer)

5. Bell’s palsy paralysis (corrective eye surgery)

Whether elective or medically necessary, all cosmetic/

plastic cases must provide and complete the following:

1. A detailed anesthesia record

2. A signed consent form

3. Q/A form

4. Demographics

5. Insurance, when applicable

CONCLUSION

The business of OBA has a multitude of unique attributes

compared to the hospital and surgery center environ-

ments. Comfortable working hours and a more intimate

relationship with patients and physicians can provide the

forum for a considerable amount of professional res-

onance. In addition, the limited resources, the itiner-

ant nature of the practice, and the need to innovate on

the spur of the moment can make for both variety and
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excitement. The gamut of anesthesia techniques, patient

comorbidities, and surgeon expectations is generally no

more homogeneous than that found in traditional loca-

tions. But, then again, no specific area of anesthesia prac-

tice or venue is devoid of challenges. Although OBSFs are

very different from other settings, this distinction does

not necessarily make it superior or inferior. There is lit-

tle doubt that some of the growing pains experienced by

trailblazing ambulatory surgery centers have been and will

continue to be felt by nascent OBSF practices as the indus-

try evolves and develops. For the anesthesiologist, a meld

between business person and clinician is becoming more

a rule than an exception, and efforts to maintain and pro-

mote professional sovereignty will help forge continued

growth of this unique practice setting.

REFERENCES

1. Waters RM: The downtown anesthesia clinic. Am J Surg 33:71,
1919.

2. Vinnik CA: An intravenous dissociation technique for out-
patient plastic surgery: tranquility in the office surgical facil-
ity. Plast Reconstr Surg 67:199,1981.

3. Mihalcik JA: The anesthesiologist and office-based anesthesia
practice. ASA Newsletter. Park Ridge, IL, American Society
of Anesthesiologists. 60:20,1996.

4. Koch ME, Giannuzzi R, Goldstein RC: Office anesthesiology.
North Am Clin 17:395,1999.

5. Coldiron B, Shreve BA, Balkrishnan R, et al.: Patient injuries
from surgical procedures performed in medical offices: Three
years of Florida data. Dermatol Surg , 30:1435,2004.

6. Klein JA: The tumescent technique for liposuction surgery.
J Am Acad Cosmetic Surg 4:263,1987.

7. Klein JA: Tumescent Liposuction. Saint Louis, MO, Mosby,
2000.



P1: PBU

cufx091-17 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:39

17 The Politics of Office-Based Anesthesia

David Barinholtz, M.D.

INTRODUCTION

WHAT IS OBS/OBA?

OBA Trends

Problems/Issues That Have Emerged

Morbidity and mortality

Defining the problem

Interpreting the data

PROPOSED SOLUTIONS TO PERCEIVED PROBLEMS

Banning General Anesthesia

Requiring Accreditation in the Office-Based Setting

What is accreditation?

Requiring Hospital Privileges/Board Certification

What about board certification? Is that necessary?

Placing Limits on Procedures

Limits on patients

Limits on procedures

Limiting time

Limiting combination of procedures

Limits on liposuction

Mandatory Reporting of Adverse Events

What the states are doing/have done?

CONs

State Licenses

SCOPE-OF-PRACTICE ISSUES

Anesthesiologists vs. nurse anesthetists

Operator/anesthetist

The specific standards may differ between accrediting bodies

Plastic vs. cosmetic surgeons

Dentists

General and pediatric dentists

Oral surgeons

Dentist anesthesiologists

Podiatrists

Anesthesiologist “extenders”

Propofol and RNs

206



P1: PBU

cufx091-17 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:39

The Politics of Office-Based Anesthesia 207

Current Status of Office-Based Activities at the State Level

Legislation

Regulations

Guidelines

Professional Society Activities

Federal Government Issues

Stark Law amendments

Effect of government issues on reimbursement

Reasons for denial of payment in POBS

State Licensure

Accreditation

Other reimbursement issues

Site-of-Service Differentials

Taxes

THE FUTURE

INTRODUCTION

Whereas Parts I and II of this book is dedicated to dis-

cussing clinical issues regarding anesthesia for cosmetic

surgery, this chapter delves into the broad-based issues

surrounding the locale where much of cosmetic surgery is

being done, the physician’s office.

Over the past twenty years, the number of cosmetic as

well as other invasive procedures performed in the office-

based setting has skyrocketed. Unfortunately, along with

this increase have come a few, highly publicized, bad out-

comes resulting in patient’s deaths. Along with these deaths

comes the question, why? Why are these things occurring

in office-based surgical (OBS) facilities at a higher rate than

hospitals or ambulatory surgery centers (ASCs) (or are

they)? The answer to this highly charged, complex issue is

itself highly charged and complex, and playing out all over

the country at the state legislative level, state regulatory

level, between professional societies, among the accred-

iting bodies, and, of course, the payers. At the moment,

however, the patient’s lives are at stake.

In this chapter, the salient issues are elucidated regard-

ing office-based surgery (OBS) and office-based anesthe-

sia (OBA). However, the reader is cautioned. This chapter

can discuss and present only what specifically is going on

as of the time of its writing. There is constantly evolving

activity at many levels. Anyone who is pondering becom-

ing involved in this practice should exercise due diligence

regarding the regulatory/legislative climate in the state

in which one is contemplating an office-based anesthesia

practice.

WHAT IS OBS/OBA?

OBS/OBA refers to procedures being performed within

the confines of a physician’s office suite, not licensed by

the state as a hospital or ASC. (However, some states do

require OBS settings to be licensed.) Other defining fea-

tures include (1) the idea that the majority of activity in the

office suite is office visits, not ambulatory surgery, and (2)

the procedure room/OR is open only to physicians who

are members of that medical practice.

OBA Trends

According to SMG Marketing Group, in 1984 fewer than

500,000 surgical procedures nationwide were being per-

formed in a physician’s office-based setting (POBS).

SMG was a marketing research company based in Chicago

that had been following ambulatory surgery trends since the

late 1970s. SMG was acquired by Verispan and, in 2004,

the surgical-trends project was terminated. By 2005, the



P1: PBU

cufx091-17 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:39

208 David Barinholtz

Table 17-1. 2004 top 5 femalea cosmetic surgical
procedures

1. Liposuction 292,402
2. Breast implants 264,041
3. Eyelid surgery 200,667
4. Nose reshaping 195,504
5. Facelift 103,994

aAccording to the ASAPS, women accounted for 87% of the
nine million cosmetic surgery patients.∗
∗Editor’s note: These figures do not include the same pro-
cedures performed by members of the AACS or ASDS and
likely significantly underestimate the true numbers. —BLF

number of OBS was estimated to be approximately ten mil-

lion (Table 17-1). In 2004, according to ASAPS, nine mil-

lion cosmetic procedures were performed. This figure does

not include cosmetic procedures performed by members

of the American Academy of Cosmetic Surgeons (AACS)

or members of the American Society of Sermatologic Sur-

geons (ASDS). Both AACS and ASDS members perform

cosmetic surgery. Therefore, the figure ten million is likely

a substantial underestimation.

To put this in perspective, the total number of outpatient

surgeries in the United States in 2005 was projected to be

approximately forty million. Of these, approximately half,

or twenty million, would be performed in hospital out-

patient departments (HOPD). The other twenty million

are virtually equally divided between ASCs and POBS1

(Fig. 17-1). Why has this trend developed?

The main force behind this trend is clearly economic.

During the 1980s and 1990s, third-party payers paid fees

for procedures done in freestanding ASCs that were sub-

stantially lower than the identical procedures done in the

HOPD. In the 1990s and beyond, these same payers paid

fees that were even lower in OBS. Over the past fifteen years,

payers have been nudging and, more recently, forcing pro-

cedures into the office. This is evidenced most recently by

CMS’s elimination of ASC codes.2 Elimination of these

codes mean ASCs can no longer be reimbursed for these

procedures. CMS (formerly Medicare) has simultaneously

created significant site-of-services differentials, reimburs-

ing physicians more to perform these procedures in the

office. One of the main reasons surgeons started taking

their cosmetic procedures to the office is to have control

over the costs that were spiraling out of control in the hos-

pitals and ASCs. Added to the cost considerations are the

facts that many physicians have been seeing their profes-

sional reimbursements cut and malpractice costs rising.

Facility fees generated by procedures done in-office can

augment one’s net income or “bottom line.”

Other benefits of OBS include control over the OR, from

the scheduling of cases to the drugs, supplies, equipment,

and personnel. Convenience for the surgeon, efficiency of

an office-based surgical practice, as well as patient pref-

erence, comfort, and privacy round out the reasons why

OBS has grown in popularity. Recent technologic advances

have also moved procedures from the traditional OR to

the POBS.3 Procedures for liposuction, benign prostatic

hypertrophy (BPH), sterilization, and endometrial bleed-

ing are but a few examples.

Problems/Issues That Have Emerged

On the surface, these trends all appear positive. The

payers are paying out less. Physicians are experiencing

increased remuneration and more control over their prac-

tices. Patients are delighted to be cared for in the doc-

tor’s office and to not have go to a hospital or ASC. How-

ever, under the surface, dark clouds are gathering. In most

states, physicians are licensed to “practice medicine in all

of its branches.” Additionally, most states do not or have

not (until very recently) regulated surgery in POBS. There

have emerged physicians who are performing procedures

in their offices beyond the scope of their education, train-

ing, and experience.

What follows generally in these office-based situations

are inadequate environments that were improperly staffed

and equipped. This is a recipe for disaster, and disaster is

just what has happened.

A few highly publicized tragedies occurred. A woman

dies having liposuction in her plastic surgeon’s office in

California.4 A woman dies having laser surgery in her oph-

thalmologist’s office in Atlanta.5 Some people die in offices

in Florida having liposuction.6 A plastic surgeon performs

a breast augmentation on a healthy woman in his office in

Florida, is unable to resuscitate her, and she dies.7

If one looks into the details surrounding these deaths

and many others that have occurred in POBS over the

past several years, the same theme emerges. Virtually every

one of the cases involved an anesthesia mishap: overdose

of local anesthetic; overdose of sedatives and analgesics;

prolonged surgery without DVT prophylaxis; inade-

quate monitoring; inadequate or nonexistent emergency
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Table 17-2. Procedure-related office-based deaths (13) in Florida, March 2000 and March
200310

Procedure Surgeon Facility Boards Hospital priv

1. Abdominoplasty Liposuction Plastic AAAASF yes yes
2. Breast reduction Plastic None yes yes
3. Abdominoplasty Plastic None yes yes
4. Rhinoplasty Facial None yes yes

plastic
5. Liposuction laser resurf Plastic AAAASF yes yes
6. Abdominoplasty, hernia Plastic AAAHC yes yes
7. Facelift Plastic AAAASF yes yes
8. TAB OB/GYN None yes yes
9. Hemodialysis cath insert Radiol AAAHC yes yes

10. Dialysis cath repl Radiol None yes yes
11. Colonoscopy GI None yes yes
12. Colonoscopy GI None yes yes
13. Liver biopsy Radiol None yes yes

Editor’s note: Seven of thirteen deaths were in cosmetic surgery offices! —BLF

resuscitation, drugs, and equipment; inadequate person-

nel properly trained in anesthesia, resuscitation and airway

management. Combinations of one or more of these were

involved in these cases. What is going on? (See Table 17-2.)

Morbidity and mortality

Obviously, patient safety must remain at the heart of

OBS concerns. Are people having more complications

requiring hospitalization and/or dying more frequently in

POBS than in HOPD and ASCs? The answer is presently

unknown!

DEFINING THE PROBLEM. In 2005, there wasn’t compre-

hensive, definitive data quantifying the exact numbers of

procedures done in each of these settings, nor was there

data on the relative morbidity and mortality rates. All of the

accrediting bodies had the data from each individual orga-

nization they accredit, including numbers of procedures,

hospitalizations, deaths, types of anesthesia, and so forth.

Unfortunately, the data had not been pooled. With pooled

data, at least the morbidity and mortality rates in HOPD,

ASCs, and the approximately 2,000 accredited POBS prac-

tices would be known. Differences, if they exist, could be

dissected out. Until then, there are smaller databases from

sources such as Medicare and The National Ambulatory

Medical Care Survey, from which data was extrapolated.

More recently, there is the data from the state of Florida.

Unfortunately, small differences of opinion in which pieces

of data are to be considered, and differences in data col-

lection methods among settings, can result in distinctly

different conclusions (vide infra).

INTERPRETING THE DATA. One of the first studies to alert

the medical community that a serious problem may exist

with POBS was published in 2000 by Grazer and deJong.8

Based on results of voluntary surveys sent out to board-

certified plastic surgeons, a study was published that

claimed that the mortality rate for in-office lipoplasty is

approximately 1 in 5,000. The major cause of death in this

study was pulmonary embolism, followed by anesthesia-

related mishaps. This study has been widely criticized for

its methods and data interpretation. The statistical short-

comings of this article precluded its publication in the

anesthesia literature. It is highly improbable that these fig-

ures would stand if extrapolated to the number of liposuc-

tion cases performed nationally. Grazer and deJong’s8 fig-

ure is widely at variance with the mortality rate of approx-

imately 1 in 250,000 usually cited by the anesthesia com-

munity.

In 1999, the state of Florida passed a moratorium

on OBS requiring general anesthesia after approximately

eighteen people died over a period of two years between

1997 and 1999 in POBS. Following those deaths and that

moratorium, Florida has since enacted some of the strictest
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regulations governing OBS. Within those regulations is a

requirement for mandatory reporting of all deaths and/or

hospital transfers from POBS.

The Florida data has been analyzed, but opinions differ

on the interpretation of the data. In 2003, Vila et al. pub-

lished a study in Archives of Surgery utilizing the Florida

data that had been collected from April 1, 2000, to April 1,

2002.9 Based on the analysis and interpretation of the data,

Vila et al. concluded that the relative risk of adverse inci-

dents and death was twelve times greater in POBS than

ASCs.9

In December 2004, Coldiron and Venkat published two

studies in Dermatologic Surgery.10,11 These studies used

three years of Florida data collected from March 2000

to March 2003. The conclusions these studies made were

in stark contrast to Vila’s conclusions. In Venkat’s study,

it was concluded that surgery in a POBS was approxi-

mately 50% to 90% safer than surgery performed in an

ASC.11 Coldiron’s evaluation of the data was even more

interesting. Coldiron10 criticized the Vila et al.9 interpre-

tation of and inclusion of some data. Based on two IV

sedation deaths compared with five general anesthesia

deaths, Coldiron concluded that this increased risk was

mostly due to cosmetic surgeries performed under general

anesthesia.10

Coldiron suggests a ban on general anesthesia in POBS

as the way to solve the problem.10 Requirements such as

board certification, accreditation, and hospital privileges

would do little to alter the situation.10

So, is there a problem or not? Are there more deaths

and/or adverse occurrences in POBS than in ASCs or

HOPD? Or do different mandatory reporting require-

ments in POBS versus ASCs or HOPD make it appear so?

Are anesthesiologists and board-certified plastic surgeons

responsible for most of the problem? Is accreditation a

good idea or not?

These are discussed here in, along with other issues that

have been considered and/or implemented in the name of

patient safety in POBS (vide infra).

PROPOSED SOLUTIONS TO

PERCEIVED PROBLEMS

Banning General Anesthesia

As Coldiron pointed out in his evaluation of the Florida

data, 52% of the cases of death or hospital transfer involved

cosmetic surgery performed under general anesthesia.10

In a discussion of his findings in the March 2005 issue of

Cosmetic Surgery Times, Guttman suggests a ban on general

anesthesia in the office setting.12

Further supporting Coldiron’s argument is the fact that

during the ninety-day moratorium on general anesthesia

in POBS, there were no deaths related to general anesthesia.

Most anesthetic-related mishaps in hospitals and ASCs are

also related to general anesthesia. Most surgical patients

in hospitals and ASC are there for medically indicated

surgery.

Banning general anesthesia in these hospitals and ASCs

would also save many lives. Two very highly publicized

cosmetic surgery deaths in 2004 occurred as complications

of general anesthesia at Manhattan Eye and Ear Hospital,

not an office.

General anesthesia is inherently risky, and the anesthe-

sia community is to be credited with making great strides

in patient safety. In the regulated, accredited world of

hospitals and ASCs, one thing is certain: the only prac-

titioners credentialed and privileged to administer and/or

supervise deep sedation or general anesthesia are persons

who demonstrate adequate training, education, and expe-

rience as determined by very specific criteria outlined in

the process. Hence, only fully qualified anesthesiologists

and nurse anesthetists will obtain these privileges. Fur-

thermore, people with a history of significant problems—

serious malpractice issues, medical board issues, and so

forth—will not be granted these privileges.

In contrast, in the office-based environment this process

frequently is in the hands of the surgeon/owner.

Without the benefit of a peer-review process, no detailed

and agreed-on specifics exist among the accrediting bodies

as to what defines “adequate training, education, and expe-

rience.” With surgeons motivated to have cost-effective

anesthesia in their office, one can see how an unsafe

provider might fall through the cracks. However, if one

adopts mechanisms for credentialing and privileging in

POBS similar to those in hospitals and ASCs for anesthe-

sia providers, one may achieve similar success. However,

general anesthesia is never risk free.

One point Coldiron also brought up in his discussion

is that “restrictions on office procedures could poten-

tially limit patients’ access to necessary medical care.”10

In that spirit, let’s not throw out the baby with the bath-

water. Banning of general anesthesia would seriously limit
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access to necessary care for hundreds of thousands of

patients per year. Hospitals and ASCs could not absorb

the ten million procedures per year, most of which are

performed under deep sedation/general anesthesia, and

most of which are medically necessary. Oral surgery, pedi-

atric dentistry, gastroenterology, orthopedic surgery, podi-

atric surgery, urology, gynecology, and otolaryngology

are but a handful of specialties where patients would be

significantly impacted by this restriction, and it is not

necessary.

In practices where these processes of credentialing and

privileging are followed, the safety record is indeed impres-

sive. Data compiled by two AAAHC-accredited office-

based anesthesia practices over the past ten years demon-

strate almost 200,000 anesthetics (virtually every one deep

sedation or general anesthesia) in POBS settings without a

single death or other negative outcome.14 A series of over

23,000 patients in eighteen years was recently published

in Plastic and Reconstructive Surgery without a death or

negative outcome.15

In 2003, the Journal of Oral and Maxillofacial Surgery

published the results of a prospective study involv-

ing seventy-nine oral surgeons at fifty-eight study sites

and data from 34,578 patients cared for between Jan-

uary and December of 2001.16 In this study, 71.9% of

patients received deep sedation/general anesthesia (24,737

patients) without a death.

Two patients required hospitalization—one for an aller-

gic reaction to cefazolin and one who aspirated. Both

patients recovered fully. Based on data collected by the

Oral Maxillofacial Surgery National Insurance Corpora-

tion (OMSNIC), between 1988 and 2001 the incidence of

death or serious brain injury was 1.28 per 1 million anes-

thetics administered. Clearly, when practiced correctly by

qualified practitioners in appropriate environments, gen-

eral anesthesia in the office-based setting can be as safe as

or safer than in hospitals and ASCs.

Requiring Accreditation in the Office-Based Setting

At the core of every state’s hospital treatment act, ambu-

latory surgery center treatment act, and office-based leg-

islative and regulatory initiatives is accreditation by one

of the major accrediting bodies. The Joint Commission

on Accreditation of Healthcare Organizations (JCAHO)

accredits virtually every hospital. The Accreditation Asso-

ciation for Ambulatory Health Care (AAAHC) accredits

most ASCs, with the balance being JCAHO accredited.

In the office arena, the majority of facilities that have

achieved accreditation have done so through the Amer-

ican Accreditation Association for Ambulatory Surgical

Facilities (AAAASF), formerly the American Accredita-

tion Association for Plastic Surgical Facilities (AAAPSF),

an organization founded by plastic surgeons in 1980 to

address the accreditation needs of the office-based plastic

surgical facilities. Most of the remaining offices are accred-

ited by AAAHC through their office-based accreditation

program.

Even JCAHO and, more recently, the American Osteo-

pathic Association (AOA) have developed office-based

accreditation programs.

What is accreditation?

With subtle yet sometimes significant differences, the

essential elements of accreditation are the same. When an

accrediting body with the help of its surveyor(s) exam-

ines an organization, they all address the same core

issues (Table 17-3). The differences between the accred-

iting bodies as they relate to office-based anesthesia and

surgery are outlined in Table 17-4. Coldiron and many

others argue that accreditation in POBS would have no

impact on patient safety and hence is an unnecessary

intrusion.10 Coldiron states, in the paper’s abstract,

“requiring office accreditation, board certification and

hospital privileges, would have little effect on overall safety

of surgical procedures.”10

Certainly, compelling arguments are made especially in

the situation where local anesthetics are used alone or in

combination with minimal sedation. In these situations of

Level or Class A facilities, little is to be gained by requir-

ing the accreditation process. In fact, states that do regu-

late OBS recognize this and don’t require accreditation for

these facilities (Table 17-5).

Table 17-3. Core issues of accrediting bodies

1. Facilities and environment
2. Governance and administration
3. Quality of care
4. Medical records
5. Peer review and quality improvement
6. Credentialing and privileging
7. Emergency preparedness
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Table 17-4. AAAASF level of surgery and facility definition

Level of Facility
Surgery Class Definition

I A Provides for minor surgical procedures performed under topical and local Infiltration
blocks with or without oral or intramuscular preoperative sedation. Excluded are
spinal, epidural, axillary, stellate ganglion blocks, regional blocks (e.g.,
interscalene), supraclavicular, infraclavicular, and intravenous regional anesthesia.
These methods are appropriate for Class B and C facilities.

II B Provides for minor and major surgical procedures performed in conjunction with
oral, parenteral, or intravenous sedation or under analgesic or dissociative drugs.

III C Provides for major surgical procedures that require generala or regional block
anesthesia and support of vital bodily functions.

aEditor’s note: The MIA™ technique is not “general anesthesia.” See Chapter 1, Appendix 1-1. —BLF

However, Surgery Level II or III (B or C Class Facili-

ties) are another matter. In these facilities, more invasive

surgeries with deeper levels of anesthesia are being per-

formed, and it is in those facilities where the majority

of problems arise. It is also these facilities that account

for the bulk of the increased caseload in POBS as pro-

cedures shifted from HOPD and ASCs. Is it possible the

perceived increase in complications is an uncovering of

a “hidden epidemic” of similar occurrences in hospi-

tals and ASCs as they shift to POBS? The only way to

know for sure is to adopt the same reporting mechanisms

in all settings. However mandatory reporting does not

necessitate mandatory accreditation. In the meantime, be

conservative.

For over fifty years in hospitals and twenty-five years

in ASCs, the medical community and the public have

accepted accreditation as the minimum acceptable stan-

dards of care. The same minimum standards could be

applied to offices that offer identical services. Coldiron

points out in the Florida data that four (57%) of the seven

cosmetic surgery deaths were in accredited offices.10 Par-

ticularly in light of the small numbers, accreditation to

guarantee patient safety is not an especially compelling

argument.

Barinholtz will be the first to admit accreditation is no

panacea. Bad things do happen in accredited facilities (as

illustrated by the two aforementioned deaths at the pres-

tigious Manhattan Eye and Ear Hospital).

Table 17-5. Similarities and differences between various accreditation organizations

Accreditation body AAAASF AAAHC JCAHO

Medicare Deemed Status Yes Yes Yes
Board Certification of Surgeon Yes No No
Physician Supervision of Anesthesiaa Yes Yes Yes
Additional Education Requirements

for Nonanesthesiologists
Supervising

Yes No No

Accreditation Cycle 3 yrs 6 mos, 1 yr, or 3 yrs 3 yrs
Approximate Base Costb $675–$1,000 $2,990 $3,975
Corporate Website aaaasf.org aaahc.org jcaho.org

aThis requirement may not apply in the event a state’s governor has opted out of the physician
supervision of nonanesthesiologist anesthesia-providers requirement.
bCost for an accreditation survey may be influenced by the number of offices to be accredited, the
number of surgeons and surgical specialties, and whether or not a facility is asking for Medicare
“deemed” status.
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Accrediting bodies are constantly evaluating the stan-

dards and how to improve on them. The Office of the

Inspector General of the Department of Health and

Human Services issued a report in 2002 stating that the

accrediting bodies and state agencies have to do a better

job with quality oversight.17

No one, however, is suggesting abandoning the accredi-

tation process. Identify the problems and fix them. Patients

and practitioners in Surgery Level II or III (B or C Class

Facilities) may benefit. The best way to benefit is to live the

standards every day.

In hospitals and ASCs, many practitioners from many

disciplines as well as nurses and administrators provide

a check-and-balance system to assure standards are being

complied with on a daily basis, not just every two or three

years. Offices, on the other hand, are isolated, and it is usu-

ally up to one surgeon, one anesthesia provider, and one

nurse (the latter two often being employed by the surgeon)

to make sure the standards are being followed. The advan-

tages of accreditation are lost without a commitment by

all involved.

Requiring Hospital Privileges/Board Certification

As significant numbers of procedures have moved from

hospitals and ASCs to POBS, another concern has arisen.

Are practitioners performing procedures in their offices

because they could not obtain privileges in a peer-reviewed

institution owing to inadequate training, education, and

experience?

Are physicians with “inadequate training, education,

and experience” responsible for a disproportionate share

of adverse outcomes? Alternatively, are some very qual-

ified, very capable practitioners being kept off staff of

hospitals and ASCs for political and/or economic reasons?

The answers to both questions are yes. This is the crux

of the controversy surrounding the issue of whether only

board-certified physicians with hospital privileges should

be allowed to perform the same procedures in the office-

based setting.

Hospital privileges and board-certification require-

ments are very touchy subjects. However, the solutions

are not as complicated and cumbersome as one might

think. The overwhelming majority of physicians would

agree that although licensed to practice medicine in

all of its branches, not all physicians are qualified to

practice every specialty. Hospitals and ASCs have cre-

dentialing committees to evaluate whether practition-

ers have the qualifications to perform the procedures

they request. By and large, the process works well, but

sometimes the reasons for denial of privileges has noth-

ing to do with qualifications and everything to do with

politics.

One example may be when plastic surgeons influence

committees to deny cosmetic privileges to ENT surgeons,

dermatologists, and maxillofacial surgeons despite ade-

quate training. Another example may be when orthopedic

surgeons keep podiatrists off staff. These are just a couple

of examples of political/economic credentialing. So how

does one discern between these situations and those where

privileges are denied because of lack of qualifications? It is

not currently possible. The answer may lie in an alternative

credentialing mechanism.

As states regulate OBS and attempt to assure the pub-

lic that practitioners are safe, several have adopted multi-

ple ways to accomplish this. One is to require accredita-

tion. Accrediting bodies address standards qualifications

for practitioners. The problem is that accrediting bod-

ies don’t specifically describe what constitutes adequate

education, training, and experience. The only one that

goes into detail is the AAAASF, which requires proof of

board certification and hospital privileges. AAAHC and

JCAHO are much more vague. In order for accreditation

to adequately address this, those organizations must define

specifically what constitutes proper education, training,

and experience. Another way is for the state to require

hospital privileges, but this has significant limitations (vide

supra). Yet one other solution is for the state medical board

to develop alternative credentialing mechanisms for peo-

ple that don’t have hospital privileges. There are ways to

assure the public practitioners performing procedures in

every setting have proper qualifications without unfairly

restricting one’s ability to practice. However, specific ways

to assure the public would have been more constructive

than the preceding generalization.

What about board certification? Is that necessary?

According to the American Board of Medical Specialties

(ABMS) website, approximately 90% of physicians prac-

ticing in the United States are board certified.

So this question is germane to only 10% of physicians.

Should these people be allowed to perform surgery in-

office (or anywhere)?
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Most hospitals and ASCs won’t grant privileges to

non–board-certified/eligible physicians. Many third-party

payers won’t enter into contracts with non–board-

certified/eligible physicians.

Most medical malpractice carriers won’t write poli-

cies for non–board-certified/eligible physicians. (Cover-

age may not be available for activities outside these physi-

cians’ primary field.) So the reality is that few of these

people are out there. Unfortunately, in the case of office-

based cosmetic surgery, there are some people who don’t

disclose to their carrier what procedures they perform, are

subject to no regulations in the office, and are licensed to

practice medicine in all of its branches. Thus, they can and

do perform all manner of procedures for which they may

not be qualified.

Are these people responsible for more complications?

According to the American Society of Aesthetic Plastic

Surgeons (ASAPS), an analysis of the Florida data shows

an approximately threefold increase in the risk of an in-

office death in the hands of a non–board-certified cosmetic

surgeon compared to a board-certified plastic surgeon. A

fact not supported by the Coldiron study.10

The plastic surgeons [ASAPS] didn’t dissect out the data

on board-certified dermatologists performing tumescent

liposuction under local anesthesia. Significantly, there were

no deaths in this group. It would appear that board certi-

fication per se has little merit. In its recent publication of

“Core Principles for Office-Based Surgery,” The Ameri-

can College of Surgeons advocates board certification for

physicians.18 This document was unanimously approved

by all three major accrediting bodies—American Society

of Aesthetic Plastic Surgeons (ASAPS), American Society

of Cosmetic Surgery (ASCS), and the Dermatologic Sur-

gical Society (DSS)—as well as a host of other surgical and

anesthesia societies.

Placing Limits on Procedures

Another tactic that has been employed in the name of

patient safety has been to limit what procedures can be

performed in the office and on whom. States have enacted

limits on the length of surgery, liposuction volumes, and

combinations of certain procedures. The concern here is

that this has been done by legislation. That is not to say

these measures don’t have merit; it is, however, very dis-

concerting when lay legislators decide to legislate medical

judgment. These issues could be dealt with at the accred-

itation and medical-board level. The limits are discussed

herein.

Limits on patients

Widely supported is that not all patients are appropriate

candidates for outpatient surgery, let alone in an office-

based setting. Furthermore, not all settings are equal.

Compared to an office-based setting, the hospital has an

ICU, a code team, respiratory therapy, and other services

that make this setting most appropriate for any patient at

perceived increased risk to require these services.

No matter how prepared a freestanding outpatient facil-

ity is (ASC or POBS), it does not possess the personnel and

resources for emergencies that a hospital does. This is why

patients have to be chosen with care in POBS. Only ASA

physical status I and II patients should be routinely cared

for in this setting. ASA physical status III and IV patients

are generally not appropriate candidates. In the final anal-

ysis, it is more prudent to avoid emergencies than to be

prepared to handle them when they arise.

Limits on procedures

Most states that regulate OBS, as well as the ASA, surgi-

cal societies, and accrediting bodies, have statements to

the effect that procedures should be of such duration and

complexity as to expect them to be completed in a rea-

sonable period of time, and the patient should be able to

be discharged in a reasonable amount of time. However,

specifics are notoriously absent. Some states have legis-

lated limits. Unless this slippery slope is to continue and

every individual procedure is to be legislated, the medical

boards and accrediting bodies must take a stand.

Limiting time

Some states have adopted regulations limiting the time a

surgical procedure can be done safely in the office-based

setting. Typically, these limits range from four to six hours.

Although common sense may dictate this, there are no data

to support this. It is, however, reasonable to assume that

the longer the procedure, the more potential for anesthetic

morbidity, hypothermia, hypovolemia, and thromboem-

bolic phenomena.

It would behoove the medical community to extract and

look at the data of adverse incidents as related to length of

procedure. In the meantime, some commonsense limits

would be appropriate. Most hospitals, ASCs, and offices
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that have limits do not allow elective outpatient procedures

anticipated to take more than six hours. This would appear

to be appropriate.

Limiting combination of procedures

Because Florida had a cluster of deaths after liposuction

combined with abdominoplasty, a ninety-day moratorium

was placed on liposuction performed within fourteen days

of an abdominoplasty in 2004. Upon further review, the

office surgery rules in January of 2005 were amended, lim-

iting the amount of liposuction performed in conjunction

with any procedure. The incidences were more likely due

to combinations of procedures resulting in a prolonged

(greater-than-six-hour) anesthetic than to a specific com-

bination of procedures. Establishing reasonable time limits

should adequately address this situation.

Limits on liposuction

Because a seemingly disproportionate number of patients

having liposuction in the office-based setting experience

complications, some states have put specific limits on lipo-

suction volumes. Others are considering this. Again, this

is more an issue in the duration of surgery than a specific

problem with liposuction. Liposuctions beyond 5,000–

6,000 cc generally take more than six hours. It may be

difficult to justify going beyond that in one session for the

stated reason.

On average, 1 liter of tumescent solution contains 50 cc

of 1% lidocaine or 500 mg. Five liters amounts to 2,500

mg or 35 mg · kg−1 for a 70-kg person. Current “industry

standards” recommend no more than 35–50 mg · kg−1 of

lidocaine when administered in the dilute concentration

for liposuction (see Chapter 8). These limits seem reason-

able and certainly should not impact patients’ access to

care.

Mandatory Reporting of Adverse Events

As stated earlier, one of the problems in discussing patient

safety in OBS is that there are no comprehensive and accu-

rate data. Florida made the reporting of adverse events

mandatory in all settings, a requirement other states

should follow.

This way each entity would be able to track adverse

incidences and spot trends, if they exist (i.e., in differences

between settings, providers, procedures). Rational deter-

minations could then be made based on undisputed facts

as to which measures make sense and which don’t.

What the states are doing/have done?

CONs. Historically, in order to assure proper allocation of

healthcare resources and avoid duplicative, wasteful ser-

vices to exist in any given area, many states adopted Certifi-

cate of Need (CON) laws. Under these programs, the gov-

ernor of the state appoints a board whose job is to review

applications for licensure of new healthcare facilities. The

board is supposed to evaluate the proposed new healthcare

facility and—based on issues such as location, existence

of similar facilities that offer similar services, population

trends, sources of funding, and overall soundness of the

plan—make a determination as to whether the facility is

needed in the community. If the determination is positive,

then a CON is issued, clearing the way for state licensure.

If the determination is negative, no CON is issued, and the

project does not go forward. Currently, thirty-seven states

have laws requiring CONs for state licensure of hospitals,

twenty-seven states require CONs for ASCs, and thirteen

states have no CON law. A few states—Connecticut, Penn-

sylvania, and Rhode Island—have recently established laws

requiring a CON and licensure of single-specialty, office-

based surgical facilities (Table 17-6). Other states are con-

sidering expanding or resurrecting CON laws to include

OBS facilities as well. Is this a good idea?

If one asks the federal government, the answer to this

question appears to be “no.” In July of 2004, the Federal

Trade Commission and Department of Justice in Wash-

ington, D.C., issued the results of a five-year study eval-

uating CON programs in states that still have them. The

main conclusion of this report is that CON boards and

the CON process is a corrupt system fraught with undue

influence of special-interest groups such as local hospitals

and the hospital lobby. The CON boards create an anti-

competitive environment that restricts consumer access to

care and keeps health-care costs artificially high. Based on

the results of this study, those departments recommended

that states that still have CON laws abolish them.19 Why

then, in the light of this study’s results, are some states

expanding and resurrecting CON laws?

CON laws are, undoubtedly, influenced by the hospi-

tal lobbies. They argue a doomsday scenario in which

there is a hospital and/or ASC on every corner, diluting

and duplicating health-care resources to such an extent
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Table 17-6. States with CON laws, summary prepared 02/05/2002

Certificate of need (CON)
CON laws exempting

ASCs No CON

1. Alabama 1. Arkansas 1. Arizona
2. Alaska 2. Florida 2. California
3. Connecticut 3. Louisiana 3. Colorado
4. Delaware 4. Missourib 4. Idaho
5. District of Columbia 5. Nebraska 5. Indiana
6. Georgia 6. New Jersey 6. Kansas
7. Hawaii 7. Ohio 7. Minnesota
8. Illinois 8. Oklahoma 8. New Mexico
9. Iowa 9. Oregon 9. North Dakota

10. Kentucky 10. Wisconsin 10. Pennsylvania
11. Maine 11. South Dakota
12. Maryland 12. Texas
13. Massachusetts 13. Utah
14. Michigan 14. Wyoming
15. Mississippi
16. Montana
17. Nevadaa

19. New Jersey
20. New York
21. North Carolina
22. Rhode Island
23. Tennessee
24. Vermont
25. Virginia
26. Washington
27. West Virginia

aLas Vegas, Reno, and all ASC includes major medical are exempt from CON
equipment over $1 million.
bCON may be required in other counties over 100K.

as to make it impossible for any health-care institution to

survive. One need only look at states without CON laws

to see how ludicrous this contention is. In fact, in these

states, market forces have not only worked to assure ade-

quate distribution of healthcare resources but have also

kept costs under control by healthy free-market competi-

tion. Clearly, CONs are not the answer. What about state

licensure?

STATE LICENSES. CONs aside, state licensure is simply the

process by which one applies for and receives a license

to operate a health-care facility. Typically, the sequence is

as follows: Once a completed application is received, the

state will require the organization to undergo an accred-

itation survey by one of the major accrediting organiza-

tions, a state inspection, and a Medicare inspection. Upon

successful completion, a time-limited license is granted.

At the time of renewal, the process is repeated. Virtually

every hospital in the United States is licensed by the state

using this process. Forty-three states require licensure of

ASCs. To date, three states, Connecticut, Pennsylvania, and

Rhode Island, require state licensure of OBS facilities. Ari-

zona requires licensure of such organizations that provide

general anesthesia. But is licensure necessary in OBS/OBA?

Is it realistic to expect states to inspect and license all 50,000

OBS facilities? Both answers are “no.”

As stated earlier, at the core of state licensure is the

requirement for accreditation. The accrediting bodies

JCAHO, AAAHC, and AAAASF have done an admirable

(though, admittedly, not perfect) job of assuring patient
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safety and quality of care in hospitals, ASCs, and OBS

facilities.

If Medicare reimbursement is expected by the facility, it

must also undergo a Medicare survey. All of the accredit-

ing bodies have been given “deemed status” by Medicare

to perform these surveys. The state inspection is probably

the most redundant and superfluous part of the process.

Rarely do state inspections uncover a problem missed by

the accrediting bodies. Also, it is unrealistic to expect state

medical boards and/or regulatory bodies to have the man-

power with the appropriate expertise to inspect every OBS

facility.

The accrediting bodies, on the other hand, already

inspect and accredit more than 5,000 hospitals, almost

4,000 ASCs, and approximately 2,000 OBS facilities, and

counting.

All the major accrediting bodies have developed accred-

itation programs for OBS facilities and are currently

increasing their surveyor ranks to accommodate the

rapidly increasing demand for surveys. Other accrediting

organizations, such as the American Osteopathic Associ-

ation (AOA) program, have been developed. In assuring

safety and quality of care in hospitals and ASCs, who better

to turn to to assure a similar standard of care in OBS than

the experts?

SCOPE-OF-PRACTICE ISSUES

As states grapple with all of these concerns, there are other

issues heating up at the state level. These battles generally

involve scope-of-practice issues (vide infra).

Anesthesiologists vs. nurse anesthetists

There are few issues in medicine that garner more debate

than the scope-of-practice battle between anesthesiolo-

gists and nurse anesthetists. This battle played out nation-

ally in the late 1990s as the American Association of Nurse

Anesthetists (AANA) lobbied the U.S. Congress to have

the Medicare rule requiring physician supervision of nurse

anesthetists abolished. In the end, the rule was maintained

but with the ability of individual state governors to opt out

(see Table 17-7).

At the heart of this matter is a discussion of patient

safety. The anesthesiologists’ argument was that when an

anesthesiologist is involved in a patient’s care, the risk

of adverse outcomes is lower and quality of care is bet-

ter. A University of Pennsylvania (U of P) study demon-

Table 17-7. States that have opted out of the nurse
anesthetist physician supervision rule

1. Alaska
2. Idaho
3. Iowa
4. Kansas
5. Minnesota
6. Montana
7. Nebraska
8. New Hampshire
9. New Mexico

10. North Dakota
11. Oregon
12. Washington
13. South Carolina
14. Tennessee (considering an opt-out)

strated a substantially higher failure-to-rescue rate when a

patient under the care of a nurse anesthetist not supervised

by an anesthesiologist suffers an adverse event compared

to the rate when an anesthesiologist is involved.20 The

nurse anesthetists responded that the U of P study was

flawed, that unsupervised nurse anesthesia care is every

bit as safe as supervised nurse anesthesia care, and that the

motivations of the anesthesiologists were economic and

political.

Aside from the thirteen opt-out states, in the remain-

ing thirty-seven states an anesthesiologist or the operating

practitioner (i.e., the surgeon) by law must supervise nurse

anesthetists. It is the rare hospital or ASC that doesn’t have

staff anesthesiologists directly administering or supervis-

ing the administration of every anesthetic. Over 95% of

anesthetics in the United States in hospitals and ASCs are

either directly administered or supervised by anesthesiol-

ogists. Even in the small number of institutions that don’t

have an anesthesiologist on staff, there are other clinical

and ancillary resources to respond in case of an adverse

event (e.g., code team, ER staff, ICU staff).

In the office-based setting, approximately ten million

patients per year are being treated. The rate of adverse

outcomes in this setting is unknown. There is no break-

down on the percentage of these ten million patients

having cosmetic surgery as opposed to medically indi-

cated procedures. The relative percentages of anesthe-

siologist and nurse anesthetist administered anesthetics

are also unknown. Last, it is also unknown how many
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anesthetics are administered (or directed) by the operating

practitioner without the involvement of an anesthesia

professional. What is known is that 2,000 of the 50,000

OBS facilities are accredited. It is unknown how many of

the remaining 48,000 OBS facilities may be inadequately

staffed and equipped. It may be that the staff in these 48,000

facilities is inadequately trained in many or all aspects of

care. This may even include the surgeon. Some surgeons

are not only performing procedures in-office for which

they do not have ABMS training (vide supra), but they are

also choosing to perform or supervise anesthetics that go

beyond their scope of training and expertise. However the

same argument could be made for an ABMS plastic sur-

geon, trained before the advent of liposuction, who took

a weekend post-graduate course or learned from the lipo-

suction supply salesman.

POBS are facilities with one operating room, one

surgeon, one anesthesia provider, and no code team. It is

not unreasonable to expect the same minimum standard

of care that exists in hospitals and ASCs. However, without

a dedicated code team this standard may be difficult to

achieve.

The accrediting bodies all address administration of

and supervision of anesthesia. Although the specifics of

the standards may vary, all accrediting bodies attempt

to assure that persons administering and/or supervising

anesthesia have the proper education, training, and expe-

rience. So, why then do the AANA and its state compo-

nent societies oppose making accreditation mandatory in

the office-based setting? The main argument made by the

nurse anesthetists against mandatory accreditation, and

the basis of several lawsuits brought by state nurse anes-

thesia societies, is that it will restrict their ability to practice.

However, nurse anesthetists currently practice in hospitals

and ASCs, all of which are accredited. The accrediting bod-

ies would have no reason to deny accreditation in a facility

where nurse anesthetists are being properly supervised as

required by law in thirty-seven states. The argument makes

no sense.

Operator/anesthetist

If there is one thing that anesthesiologists and nurse

anesthetists can agree on, it’s that few other healthcare

professionals possess the skills and abilities to perform

anesthetics safely. With that being said, by state law,

there are several other categories of practitioners that

can provide anesthetics. In every state physicians (MDs

and DOs) are licensed to practice medicine in all of

its branches. Oral surgeons are trained and licensed in

deep sedation/general anesthesia. Podiatrists are licensed

in most states to provide and/or supervise all levels of

sedation but not general anesthesia.

There is now a movement afoot, fueled by the lead-

ership of the gastroenterology societies, to allow RNs

(not nurse anesthetists) to administer propofol for endo-

scopies. Although these practitioners can and do safely

provide sedation and analgesia in hospitals and ASCs,

these settings are regulated and accredited. These prac-

titioners must demonstrate proficiency and adequate

training prior to receiving privileges. JCAHO, AAAHC,

and AAAASF all have standards addressing this.

The specific standards may differ between

accrediting bodies

Many professional organizations, including the ASA,

American College of Surgeons, AANA, and AMA, have

comprehensive guidelines regarding surgery and anes-

thesia in the office-based setting. ASAPS mandates to its

membership that their facilities be accredited or they risk

losing membership.21

In February of 2005, the Board of Regents of the Amer-

ican College of Surgeons voted unanimously to adopt a

similar policy. Virtually every one of these organizations

frowns on the operating practitioner providing (either

directly or by having staff, usually an RN, provide) anes-

thetics beyond local anesthesia and “conscious sedation.”

If accreditation was adopted as the standard of care in

the office-based setting, then the same minimum stan-

dards that exist in hospitals and ASCs could be applied to

the office-based setting.

Practitioners would have to demonstrate adequate edu-

cation, training, and experience as well as assure envi-

ronments are adequately staffed and equipped. The states

would merely have to police whether the facility is

accredited.

Plastic vs. cosmetic surgeons

If the largest scope-of-practice issue in OBS is between

anesthesiologists and nurse anesthetists, then the second

largest one is between plastic and cosmetic surgeons.

For the purpose of this discussion, “plastic” surgeons

refers to ABMS board-certified/eligible plastic surgeons
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who perform cosmetic procedures. “Cosmetic” surgeons are

physicians in other specialties who also perform cosmetic

procedures.

In the 1980s, as cosmetic surgeons began operating

in their offices, Grazer and other plastic surgeons raised

the “hospital privileges” issue to “warn” the public that

they should not have office surgery with a physician who

did not have hospital or ASC privileges. Anesthesiologists

practicing in the office-based setting need to be aware of

differences in training as well as proficiency in performing

surgery. A crude guideline to proficiency can be proce-

dural times. Two hours in surgery for a “virgin” breast

augmentation is reasonable; six hours is not. Four hours in

surgery for a standard open rhytidectomy (facelift) with no

added procedures is about average; eight hours in surgery

is bordering on the unreasonable. Another index of com-

petency may be the reoperation or “redo” rate. In most

practices, 1–2% would be reasonable to expect, 10% would

be unreasonable.

A (potentially) good rule of thumb to assure one is work-

ing with an ABMS certified/eligible surgeon is to require

proof of hospital privileges for surgeons requesting to per-

form in-office surgery. The gray area occurs when practi-

tioners claim to have adequate training but are being kept

off hospital staffs for political and/or economic reasons, as

discussed previously.

Some states have developed alternative credentialing

programs for these practitioners. Also the accrediting bod-

ies are generally blind to board certification as long as the

surgeon can demonstrate appropriate education, train-

ing, and experience. The issue here is not to enter into

the turf battle between plastic surgeons, facial plastic ENT

surgeons, or dermatologic surgeons on who should be per-

forming rhinoplasties, facelifts, and liposuction. The issue

is to know when one is working with the family practi-

tioner (FP) performing liposuction or the oral surgeon

doing breast augmentation.

The accreditation process may help assure that only

properly qualified practitioners are performing procedures

in the office-based setting.

Dentists

As previously stated, dentists are also licensed by the states

to administer anesthetics. Basically, dentists fall into three

categories: general dentists, oral surgeons, and dentist

anesthesiologists.

GENERAL AND PEDIATRIC DENTISTS. In virtually every

state, if general or pediatric dentists wish to perform

anesthesia in their office (aside from local anesthesia and

nitrous oxide), they must apply for a special permit. There

are basically two types of special permits, one that covers

conscious to moderate sedation, and one that provides for

deep sedation to general anesthesia. Both permits require

the dentist to go through extra training. Generally, the

lesser permit (frequently referred to as Special Permit A)

requires a training course of 50 to 100 hours and has clin-

ical requirements. The permit for deep sedation/general

anesthesia requires training in the 1,000- to 2,000-hour

range (frequently referred to as Special Permit B). Most

general or pediatric dentists who want to provide sedation

obtain the lesser permit. In most states (except for the opt-

out states), dentists can supervise nurse anesthetists only

to the extent they are licensed. So a dentist with a Special

Permit A cannot supervise a nurse anesthetist providing

general anesthesia (requiring a Special Permit B).

When a pediatric dentist has an uncooperative child

requiring dental work, the dentist needs a way to be able

to safely control the child. Many of these dentists try to take

these children to a hospital or ASC for general anesthesia.

Unfortunately, the reimbursement climate is such that the

dental insurance carriers say general anesthesia is a “med-

ical service” and refuse payment. On the other side, the

medical insurance carriers claim this is a dental and not

a medical problem and refuse payment. Even if the den-

tal carrier will cover general anesthesia, dental plans have

annual maximums in the $1,000 to $3,000 range. After the

dental work is paid for, there is little left to cover anesthe-

sia and facility expenses. This has forced many pediatric

dentists into treating children in their office with various

combinations of physical and pharmacological restraints

without a qualified anesthesia provider present, with pre-

dictably disastrous outcomes (see Chapter 5).

After some highly publicized cases and segments on tele-

vision shows like “60 Minutes,” “Dateline,” and “20/20,”

states are starting to respond. Since 1995, twenty-eight

states have passed laws requiring third-party medical

insurance carriers to pay for general anesthesia for these

patients.22 Although a good start, these laws still have many

loopholes that render them ineffective.

ORAL SURGEONS. Aside from anesthesiologists and nurse

anesthetists, the largest group of providers with significant
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anesthesia training is oral/maxillofacial surgeons. Oral

surgery residency training programs provide six months

to one year of training exclusively in anesthesia. In these

programs the oral surgery residents are being taught side-

by-side with anesthesia residents. States recognize this

and grant oral surgeons licensure to provide deep seda-

tion/general anesthesia. By and large, the oral surgery com-

munity has done an admirable job with patient safety (see

Chapter 5). The American Association of Oral and Max-

illofacial Surgeons (AAOMS) has an accreditation pro-

gram whose anesthesia standards mirror the other accred-

iting bodies. By the rules imposed on them by their own

professional society, all oral surgeons performing surgery

and anesthesia in their offices must go through accredita-

tion by this program in all fifty states.

Oral surgeons perform cosmetic surgery. At first

thought one might say, “These people are dentists,

of course they can’t perform cosmetic surgery!” How-

ever, oral surgeons perform all manner of reconstructive

surgery on the face, maxilla, mandible, and skull. Why

can’t an oral surgeon do a chin implant or blepharoplasty?

Frequently, this comes down to hospital and local politics.

It has more to do with “turf” battles and medical elitism

than common sense. Oral surgeons who have the training

and experience and frequently do orthognathic procedures

are qualified to perform all manner of facial cosmetic pro-

cedures. On the other hand, there is no amount of oral sur-

gical training that will qualify one to perform breast aug-

mentation or abdominoplasties. Many states are currently

addressing this issue. For example, the California Medical

Board quashed a move by the oral surgeons to include facial

cosmetic surgery under the “mouth and related structures”

portion of the dental regulations. However, recent efforts

by these surgeons have succeeded. Botox r©, Restylane r©,

and rhytidectomy can now be had at the dental office.

Caveat emptor.

DENTIST ANESTHESIOLOGISTS. There is a small group of

dental professionals—called dentist anesthesiologists—

who complete an anesthesia residency training program

after dental school. There are only a few anesthesia res-

idencies that will accept dental-school graduates. There

is no separate, recognized subspecialty board certification

for these individuals. Hence, in the United States there

are only approximately 200 of these individuals. Although

most of these professionals practice exclusively in the den-

tal community, some do work with physicians. In Penn-

sylvania, there are dental anesthesiologists who work with

cosmetic surgeons. At the University of Illinois, dentist

anesthesiologists ran the anesthesia division at the Eye and

Ear Infirmary for many years, training medical anesthesia

residents and oral surgery residents performing anesthet-

ics for ophthalmic and ENT surgery. Other than granting

permits or licenses for general anesthesia, there is no sepa-

rate licensure or certification for dentist anesthesiologists.

In Japan, where there is separate licensure and certification,

dentist anesthesiologists make up a significant portion of

the anesthesia professionals in that community. It might

behoove the American Dental Association to consider cre-

ating a separate certification program for this subspecialty

in order to encourage more professionals to take this path.

This could help alleviate the anesthesia-provider shortage

in the United States (see Chapter 5).

Podiatrists

No discussion on state regulations and legislative issues

regarding anesthesia would be complete without dis-

cussing podiatrists. Podiatrists are individuals who attend

a four-year podiatric medical school. Upon completion

(and sometimes doing a residency, although this is not

mandatory), podiatrists can perform surgery on the foot

and ankle.

Podiatrists are allowed by state laws to provide and/or

supervise local anesthesia, regional anesthesia, and/or

intravenous sedation for podiatric procedures, with the

specific exclusion of general anesthesia. Currently, many

podiatrists have their own freestanding facilities and per-

form all manner of surgeries such as procedures on

bunions, hammertoes, and ankle arthroscopies requiring

anesthesia.

In many of these centers, podiatrists are supervising

nurse anesthetists. When states amend laws addressing

OBA/OBS, it is imperative that they include the podiatrists.

Mandatory accreditation for OBA/OBS would assure these

settings are proper and safe.

Anesthesiologist “extenders”

The increasing demand for anesthesia services in North

America has led to two different types of anesthesiolo-

gist “extenders.” In Canada, respiratory technicians have

been pressed into service under anesthesiologist supervi-

sion in the hospital-based socialized system. Once patients
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are induced, intubated, placed on a ventilator, and have

their vital signs stabilized, maintenance of the anesthetic

is turned over to a respiratory technician. By contrast, in

the United States, the services of a new class of helper,

called the anesthesia assistant (AA), has evolved to serve

a similar function. Currently, only a few states recognize

this type of provider. The nurse anesthetist community is

not enamored with this development.

Propofol and RNs

As any anesthesia provider who practices ambulatory anes-

thesia knows, propofol is a godsend. This short-acting,

quick-recovery drug has revolutionized outpatient anes-

thesia.

The anesthesia community has a commendable safety

record with regard to propofol. However, the anesthesia

community appears to be the victim of its own success.

There is such a good safety record with propofol that a

false sense of security has emerged. Other non–anesthesia-

trained practitioners are now attempting to administer

propofol. In March of 2004, all three major gastroenterol-

ogy societies came out with a joint statement advocating

nurse-administered propofol sedation (NAPS).23 In this

statement, they erroneously classify propofol administra-

tion as “conscious sedation.” The reality of NAPS is that

when propofol is administered for endoscopy, it is a level

of hypnosis compatible with general anesthesia (i.e., BIS

45–60). (See Chapter 1, Appendix 1.1.)

Licensed and/or accredited hospitals and ASCs, through

their own credentialing and privileging process, by and

large do not allow non–anesthesia providers to administer

propofol. However, as freestanding endoscopy centers are

popping up all over the country, this is quickly becoming

a large patient-safety issue. Most of these centers are not

subject to state CON and licensing laws, and few juris-

dictions require accreditation. As the population is aging

and more of these procedures are done outside hospitals

and ASCs and in centers without institutional support

such as code teams, something needs to be done. Already

thirteen states, by nursing statute, specifically prohibit RNs

(except nurse anesthetists) from administering propofol

in any setting.24 Six states, however, do allow this, and the

issue is not specifically addressed by standards requiring

an anesthesia professional to administer propofol in any

of its accredited facilities. AAAHC and JCAHO are also

addressing this issue.

Current Status of Office-Based Activities
at the State Level

Now that myriad office-based issues involved have been

elucidated, what has been done thus far to assure patient

safety and quality of care in the office-based setting?

Table 17-7 summarizes the current status of legislative

regulatory and medical board activities in the states

that address them. Currently, approximately twenty-

four states have addressed OBS/OBA. There are seven

additional states with activities in development. This

still leaves nineteen states with no regulatory legislative

activities. The ways this has been approached varies from

state to state, with some states requiring accreditation,

some having recreated the accreditation process at the

state regulatory level, others having addressed only

specific elements of patient safety (e.g., requiring ACLS

certification of providers of OBS/OBA) while ignoring

other critical elements, and still others having issued

only guidelines and recommendations. To help decipher

and understand the table, one may find the following

definitions of terms helpful.

LEGISLATION. Legislation means that a law was passed by

the state mandating these changes. Persons not in com-

pliance are in direct violation of the law. If apprehended,

violators can face significant penalties.

REGULATIONS. Regulations are rules adopted by the state

medical board or its equivalent. These rules have as much

enforceability as laws, the only difference being that the

regulatory agency already has statutory authority, obvi-

ating the need for additional legislation. There is some

disagreement over what statutory authority the regulatory

body has, and many of these regulations have been chal-

lenged in court.

GUIDELINES. Guidelines are more like suggestions.

Although many organizations have adopted guidelines for

the safe practice of OBS/OBA, at the end of the day, they

are unenforceable. These guidelines can supply a wonder-

ful template for states looking for guidance in developing

standards, but without it becoming a law or a regulation,

it has no enforceability or “teeth.”

Professional Society Activities

In 1995, in response to the lack of attention the orga-

nized anesthesia community was giving to anesthesia and
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surgery in the office-based setting, Barry L. Friedberg,

M.D., formed the Society for OFfice Anesthesiologists

(SOFA). The purpose of this society was to bring together

anesthesiologists who practice in this setting to share ideas

in the name of elevating patient safety and quality of care.

In 1996, a small group of anesthesiologists, including this

author, at the University of Illinois in Chicago started the

Society for Office-Based Anesthesia (SOBA), an organiza-

tion with similar goals. Soon, SOFA and SOBA merged.

Over the next few years, membership expanded to over

500, and several educational meetings were held. Word of

these activities reached the ASA and SAMBA, and these

organizations began addressing the unique issues in the

office-based environment. In 1999, the ASA convened a

task force, and in October of that year issued “Guidelines

for Office-Based Anesthesia.”25

Also in 1994, the American College of Surgeons issued

“Guidelines for Optimal Office Based Surgery,” a manual

that addresses all the salient issues to assure safe surgi-

cal practices in the office-based setting. Interestingly, this

manual virtually recreates the accreditation process (a sec-

ond edition was published in 2000).26

In 2000, ASAPS issued a statement to its membership.

This statement mandated to the membership that if Level

I or II surgery was being performed in their office facility,

the facility be accredited. Failure to comply could result in

loss of membership in the society.21

In 2002, the Federation of State Medical Boards (FSMB)

in its “Report of the Special Committee on Outpatient

Surgery” published guidelines for the safe practice of

anesthesia and surgery in POBS.27 Within these guide-

lines is a recommendation that all states require accredi-

tation or create their own standards (using FSMB model

guidelines).

Then, in 2003, the American Medical Association

(AMA) and the American College of Surgeons (ACS)

both issued public policy statements on improving patient

safety in office-based surgery.18 These statements both

contain the same ten core principles. The principles are

well thought out and address all the issues that have been

discussed in this chapter. Furthermore, these core princi-

ples have been endorsed by all of the accrediting bodies, all

of the major surgical societies and organizations (includ-

ing the ASAPS, AACS, and ASDS), the ASA, Federation

of State Medical Boards, and many state medical societies.

Clearly, virtually all of organized medicine is now speak-

ing with one voice when it comes to office-based surgery.

There probably isn’t a reader of this chapter who doesn’t

belong to or isn’t affiliated with one of these organiza-

tions. From a patient-safety and/or regulatory perspec-

tive, and certainly from a medico-legal perspective, one

should strive to become familiar with these core princi-

ples and insure compliance. Ignore them at one’s (and

one’s patient’s) peril.

Federal Government Issues

Traditionally, when it comes to regulating the practice

of medicine, the federal government has deferred to the

states. However, there are exceptions. Federal law requires

physicians and nurse anesthetists who receive Medicare

reimbursement to follow the physician supervision rule.

The federal law did provide a mechanism for states to opt

out. Recently, there have been other federal actions that

may impact OBS/OBA.

Stark Law amendments

Last year, on the heels of the Stark Law amendments that

ban physician ownership of surgical hospitals, initiatives

were introduced to extend this to ASCs. If passed it would

make it illegal for physicians to own any part of an ASC at

which they operate. Some versions of this amendment are

attempting to include single-specialty OBS facilities. This

would mean that if physicians want to do surgery in their

own offices, they are not allowed to own their office. This

is clearly a Catch-22.

Effect of government issues on reimbursement

Whereas reimbursement for elective cosmetic surgery and

anesthesia is primarily done on a cash basis, many anesthe-

sia providers also work in settings where third-party payers

largely control reimbursement. The third-party payers do

recognize the cost savings in the OBS setting. However,

various political and bureaucratic issues present several

obstacles to reimbursement.

REASONS FOR DENIAL OF PAYMENT IN POBS

State Licensure. The reasons for denial of reimbursement

abound, but at the top of the list is state licensure. It is

the policy of Blue Cross (BC) /Blue Shield (BS) and Medi-

care that a facility not licensed by the state as a hospital or

ASC will not be reimbursed for facility-related expenses.
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However, this is not entirely true (vide infra). Because BC/BS

and Medicare are the two largest payers in the country,

their policies have a significant impact on the ability of

physicians to run a successful office-based surgical prac-

tice. Many states have CON requirements for licensure,

which makes it very difficult if not impossible for a physi-

cian to obtain a license for an OBS center.

Accreditation. Many other third-party payers, such as

Aetna, Cigna, and United Healthcare, will reimburse OBS

facilities for their facility-related expenses as long as they

are accredited by one of the major accrediting bodies. It

is the attitude of these carriers that accredited facilities

provide care that is just as safe as licensed hospitals and

ASCs. And because they can simultaneously assure their

subscribers safe care and save money, to them it’s a “no-

brainer.”

OTHER REIMBURSEMENT ISSUES

Site-of-Service Differentials. Medicare and BC/BS will not

directly reimburse nonlicensed facilities for facility-related

expenses (vide supra). Instead, they have created the “site-

of-service differential.” Recognizing the cost savings on a

whole host of procedures (urologic, gynecologic, orthope-

dic, podiatric, and gastroenterologic, to name a few), third-

party payers are reimbursing physicians performing these

procedures in their office a higher professional fee than

they would if the same procedures were done in the hospi-

tal or ASC. The differential can range from a few hundred

to over a thousand dollars a case. Physicians don’t have to

have their facility licensed or accredited to get the increased

fee. These carriers appear to be talking out of both sides of

their mouths. Indeed, Medicare, in 2005, published over

100 CPT codes for which they will no longer reimburse

hospitals or ASCs. The reason given for the elimination of

many of these codes is that they are being performed in

OBSs more than 50% of the time. Clearly, the intent is to

force procedures into the more cost-effective office-based

environment. But they are picking and choosing with the

potential for compromising patient safety by not requiring

accreditation or licensure.

Taxes. As market forces have shifted 50% of outpatient

surgery outside the hospital, the better payers tend to make

up a higher proportion of these cases, as discussed previ-

ously. The hospitals are left with higher proportions of the

poorer paying Medicare, Medicaid, and BC/BS. Hospitals

are feeling this financial loss and turning to state legis-

latures for relief. Some of the initiatives have focused on

expanding CON and licensure requirements, others have

focused on banning physician ownership of ASCs, and yet

others are imposing new taxes.

In 2004, the state of New Jersey enacted two laws

impacting outpatient surgery. One law imposes a 6% tax

on cosmetic surgeons on gross revenues received for all

cosmetic procedures (including Botox r© injections). The

other law imposes a 3.5% tax on gross revenues of for-

profit ASCs.

Illinois is considering a similar cosmetic surgery tax.

The monies from these taxes are supposed to go to support

charity care at hospitals (in Illinois the money is earmarked

for stem-cell research). Hopefully, these laws will be suc-

cessfully challenged on constitutional and commonsense

grounds. These laws make no sense.

What does make sense is creating a level playing field for

outpatient surgery by requiring accreditation of all such

facilities, HOPD, ASC, and POBS, and making BC/BS and

Medicare reimburse all accredited facilities (thereby saving

taxpayers and subscribers potentially billions of dollars).

Allow the free-market economy to do what it does best. Bal-

ance quality with cost. Hospitals need to step up to the

plate, cut their bureaucratic bloat and other waste, and

compete instead of lobbying state legislatures to continue

to buoy up their inefficient, obsolete model.

THE FUTURE

The future of office-based surgery and anesthesia appears

to be on the right track. The states are addressing it, and

the professional societies appear to have a clear consensus

and have created a reasonable set of standards to guide

the states. The accrediting bodies are specifically address-

ing POBS with reasonable, unobtrusive, inexpensive, one-

day surveys to help to assure patients receive safe care

in this setting. Although some fine-tuning of scope-of-

practice issues, accreditation standards, alternative cre-

dentialing mechanisms, and a few other issues needs to

occur, patient-care issues appear to be on the right track.

Mandatory reporting and the ability to track trends will be

beneficial—not only in POBS but also in all arenas where

procedures are being performed—in making reasonable,



P1: PBU

cufx091-17 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:39

224 David Barinholtz

rational decisions on what needs to be done in the efforts

to continuously improve patient safety and quality of

care.
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INTRODUCTION

From a pricing standpoint, malpractice carriers do not

routinely rate anesthesiologists who work in plastic

surgery offices any differently from those who work in

hospital operating rooms, but the claims they generate

often do have issues that are unique to the plastic surgery

population or to an office environment. An anesthesi-

ologist working in an office is often the only one there

who is skilled in airway and fluid management, and any

additional help required, in terms of personnel or equip-

ment, may be located some distance away. Office operating

rooms are regulated by state requirements that vary widely,

and anesthesia equipment typically runs the gamut from

state of the art to frankly antique.

Despite all these considerations, from a legal standpoint,

the standard of care—which is defined as what a simi-

larly trained, competent physician might have chosen to

do given the same circumstances—does not vary between

office and hospital operating rooms. An anesthesiologist

working in a small plastic surgery suite OR is held to the

same standard of care as if the case were done in the oper-

ating room of a large metropolitan hospital a few miles

225
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away. This practice also includes the handling of any and

all unforeseen complications that might occur.

Complications resulting in malpractice litigation

against anesthesiologists can stem from problems in any

stage of the process, from the patient preoperative evalu-

ation through discharge. The following is a review of the

most common categories of these claims with an emphasis

on the factors that make claims resulting from cosmetic

surgeries unique.

PATIENT SELECTION

Cosmetic surgery cases are, by definition, elective. When

complications occur related to the preoperative condition

of the patient, the argument that “This patient needed

to have the surgery regardless” never applies. This places

an extra burden on anesthesiologists to ensure that each

patient is optimized for surgery preoperatively and that

pertinent medical conditions have been sufficiently evalu-

ated. (N.B. All claims described in this chapter in italics are

composites, incorporating details from numerous closed

malpractice cases.)

A twenty-year-old woman, 95 lbs. and 5′ 2′′, presented

to an office surgery center for breast augmentation under

general anesthesia. She gave no pertinent medical history

and had no prior surgeries. She tolerated the surgery and

anesthesia without incident, but in the recovery room, she

became obtunded and began seizing, which did not stop

with intravenous benzodiazepines. She developed wide-

complex bradycardia, progressing to a full cardiac arrest. The

paramedics were called and she was resuscitated and trans-

ferred to a hospital, where she was ultimately declared brain

dead.

One of the issues in this case was that well known to

the patient’s family and primary care practitioner, she

had struggled with anorexia and had lost more than

30 pounds in the three months prior to her surgery. Lab-

oratory work after the arrest demonstrated severe elec-

trolyte abnormalities thought to have contributed to the

intractable seizures and arrhythmia. The anesthesiologist

and surgeon were both criticized for failing to question the

patient about recent weight changes (see BDD in Ch. 15)

and for requiring neither a history and physical nor clear-

ance from the patient’s primary care physician. The office

preoperative questionnaire contained no inquiries about

illicit drug or diuretic use.

This case is somewhat unusual in that a patient may have

intentionally failed to disclose pertinent medical informa-

tion, possibly owing to fears that the surgery might not

have gone forward. It is not a secret, however, that some-

times patients do seek cosmetic surgery for largely psycho-

logical reasons, and the anesthesiologist should at least be

alert for “red flags” that might indicate patients are not

entirely forthcoming regarding their medical condition or

habits. If still unsure, a physician can ask that a patient be

sent for a complete preoperative evaluation and clearance.

A sixty-five-year-old woman was scheduled for a facelift.

She gave a history of smoking, high blood pressure, and ele-

vated cholesterol. Her preoperative evaluation consisted of a

CBC and EKG , both felt by the anesthesiologist to be within

normal limits. The surgery was performed under local seda-

tion. Two hours into the procedure, she developed ST seg-

ment changes and nitroglycerin paste was applied with some

improvement. Her blood pressure then fell but responded to

ephedrine and fluids. The procedure was completed in four

hours, but in recovery, the patient remained hypotensive and

the EKG monitor showed multifocal PVCs. She was trans-

ferred to a university hospital, where she ruled-in for acute

myocardial infarction. The cardiologist there read her pre-

operative EKG as showing left ventricular strain and possible

lateral ischemia. In deposition, he stated that, had he seen

that EKG preoperatively, he would have ordered a treadmill

exam or stress echocardiogram before clearing this patient

for surgery.

An allegation in this case was the fact that the anes-

thesiologist had failed to seek cardiology evaluation or

clearance for this patient prior to surgery. Consider

the possibility of undiagnosed underlying disease. From

a medical-legal standpoint, if physicians fail to obtain

indicated consultations, they can be held to the standard of

care of physicians in the specialty they could have referred

to, which in this case would be cardiology. If a reasonable

and prudent cardiologist would have cancelled the case

based on the preoperative EKG, an anesthesiologist might

also be found negligent for failing to do so.

In the real world of anesthesia practice, comfortable

working relationships develop between surgeons and anes-

thesiologists. An anesthesiologist who works solely in one

physician’s office may feel that he or she is in essence

an employee and therefore required to do whatever the

surgeon needs. The standard of care for any anesthesia

provider, however, requires independent judgment. No
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one is better able to assess a patient’s ability to withstand

a given anesthetic than someone trained in that specialty.

An anesthesiologist should always be prepared to defend

the choice of the anesthetic for any patient and for the

decision to proceed with the surgery.

From the medical-legal perspective, the anesthesiolo-

gist is the final gatekeeper. Regardless of what the sur-

geon has planned or what the specialists have cleared the

patient for, the ultimate decision of whether or not to pro-

ceed with the case is always in the hands of the person

who pushes the induction dose. If something doesn’t feel

right—perhaps a patient with an active upper respiratory

infection, or someone who appears pale or lethargic—it

is always within the anesthesiologist’s rights and respon-

sibilities to either reschedule the case or obtain additional

information.

Again, because there is never an urgent threat to life or

limb in cosmetic surgery cases, they can always be safely

delayed for medical reasons or to obtain additional stud-

ies. Although perhaps a genuine fact of life and some-

thing anesthesiologists do take into consideration, con-

cerns such as “The surgeon never would have used me

again if I had cancelled another case” or “additional test-

ing would have been too expensive for this patient” will not

likely be viewed sympathetically by jury members in court.

FACILITY SELECTION

Cosmetic surgery cases may be performed in hospital oper-

ating rooms, surgery centers, or office-based ORs. The

explanation for why any given case was done at a certain

facility should, hopefully, be something more substantial

than “that was just where it was scheduled.” Many fac-

tors are obviously taken into account, including the sur-

geons’ and anesthesiologists’ schedules, patients’ prefer-

ences, their insurance statuses, and patients’ medical con-

ditions. Medicolegally, the patient’s medical concerns take

precedence over all others. One never wants to be sheep-

ishly forced to admit that you made a decision primarily

based on financial issues.

One surgeon, doing a facelift on a high-profile patient,

opened his office OR on a Saturday, when it was nor-

mally closed, and had only one nurse present in addi-

tion to the anesthesiologist. As everyone was anxious to

leave the office, the patient was discharged home thirty

minutes after the procedure finished. The patient subse-

quently developed intractable vomiting with rupture of a

suture line. Her caretaker was forced to call the paramedics,

who transported her to a large metropolitan emergency

room for treatment, as the office had then closed. Although

this patient suffered no complications (other than severe

embarrassment), it was argued this was simply a surgical

case done in the wrong place at the wrong time with the

wrong staffing.

Another issue is whether, for any given patient, the facil-

ity is appropriate for the surgery anticipated. Some surgery

centers and offices have rules as to whether they will accept

ASA 3 and 4 patients. Higher risk patients such as the mor-

bidly obese, insulin-dependent diabetics, and sleep apnea

patients might not be appropriate for every setting. Should

a patient with moderately severe asthma have surgery at a

facility without access to respiratory therapy and breathing

treatments?

Should a procedure with a possible large blood loss be

done at a site without access to a blood bank? Should a

patient with an extensive cardiac history be done only in

a facility with the ability to urgently admit and monitor

overnight, if needed?

These are questions that need to be addressed on a case-

by-case basis, but it is always better if the surgeon, anes-

thesiologist, and medical director (if one exists) have pre-

viously agreed on policies in place as to which patients are

and are not appropriate for the outpatient office setting.

A thirty-two-year-old female, 5′ 3′′ and 335 lbs., had bilat-

eral breast reduction performed in an office surgery facility

under general anesthesia. Postoperatively, she developed res-

piratory difficulty and had rales consistent with pulmonary

edema. She was reintubated, and the paramedics were called

for transfer to the local hospital. This was technically diffi-

cult because the gurney did not fit into the building’s elevator

and they had to carry her down six flights of stairs, delay-

ing her arrival at the emergency room. She alleged cognitive

difficulties secondary to prolonged hypoxia.

For procedures that may be excessively long or com-

plicated, facilities with the ability to admit and monitor

patients overnight might be more appropriate. Accord-

ing to Dr. Mark Gorney, a past president of the American

Society of Plastic Surgeons and former medical director of

The Doctors Company, a medical malpractice insurance

carrier, reviews of malpractice claims indicate that plastic

surgery procedures longer than six hours do seem to have a

higher complication rate overall. “That doesn’t mean you
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shouldn’t do them, but you should take that into account

in your decision making process.”1 Surgeries expected to

last exceedingly long might be better scheduled in more

acute care environments, or consideration could be given

to staging them into two or more smaller and shorter

procedures.

When problems develop, a common question posed by

plaintiffs’ attorneys is “Why did you decide to operate

on the patient there?” Even though it is often the sur-

geon’s decision where to book a case, the final decision

over whether or not a patient can be safely anesthetized in

any given situation is still considered to be the anesthesi-

ologist’s.

No one can force you to start a case wherein you don’t feel

comfortable.

If an anesthesiologist has reservations, the time to voice

them is obviously before the case begins.

DOCUMENTATION

Good documentation, including legible and complete

anesthesia records, can significantly improve the chances

of defending a malpractice claim. A panel of experts

reviewing cosmetic surgery malpractice cases, where an

anesthesiologist was a named defendant, found only one

out of eight had adequate documentation of an informed

consent for anesthesia.2 Whenever possible, the informa-

tion regarding the planned anesthetic should be provided

by the anesthesiologist, not the surgeon. A single sen-

tence related to anesthesia buried in a surgical consent may

not offer sufficient protection to an anesthesiologist if an

adverse event occurs.2 One or two sentences regarding the

informed consent, written by the anesthesiologist, can go

a long way toward making a malpractice claim defensible.

The informed consent need not be extensive, but it

should at least mention the type of anesthesia planned

(sedation, general, or regional) and the most common and

severe injuries possible. A sample informed consent for

a general anesthetic might simply read: “Risks explained

including possible sore throat, dental injury, pneumo-

nia, and death. Questions answered. Patient concurs.”

No patient entering surgery wants to hear about possible

death. This can, however, be phrased in a reassuring light:

“Anesthesia is becoming safer all the time. Death related

to surgery is extremely uncommon these days, but I need

to mention this as a rare complication of anesthesia.”

That advisory is important from a malpractice stand-

point because patients who have consented to the remote

possibility of death will have a hard time arguing that they

never would have had anesthesia had they known a dental

crown could be loosened.3

It is also a good idea, when consenting patients for seda-

tion or regional blocks, to mention that general anesthesia

is a remote possibility should the chosen alternative prove

unsatisfactory. The patient should clearly understand what

type of anesthesia is anticipated and whether there are any

decisions to be made. If there were reasonable alternatives

and you failed to mention that fact in advance (or docu-

ment that such a discussion took place), it could become

an issue in the event of litigation. Although informed con-

sent is rarely the main reason why patients file lawsuits

against anesthesiologists, it may become a secondary issue

when complications related to the anesthesia or surgery

occur.

Sometimes patients may not completely understand

what monitored anesthesia care (MAC) or intravenous

sedation is.

They may have a mindset that they will be completely

unconscious during the procedure and then become

frightened or angry if they are aware during the surgery

being performed. A substantial number of malpractice

claims for awareness do occur in patients having planned

intravenous sedation or regional blocks where general

anesthesia was never anticipated. In these cases, patient

expectations and understanding are key. Listen carefully to

patients’ concerns and wishes preoperatively. If a patient

is adamant about not wanting to see or hear anything at all

during surgery, this needs to be addressed early on. Either

the patient can be led to understand and agree to the rea-

sons for sedation, or consideration needs to be given to

changing the plan to a general anesthetic.

There is sometimes a tendency, when procedures are

performed in small offices, to do things less formally.

Charting standards for anesthesia, however, are univer-

sal. Always adhere to all specialty standards and guide-

lines regarding the documentation of vital signs, oxime-

ter, and end-tidal CO2 readings, where appropriate, no

matter how simple or short a procedure might be. In hos-

pitals, charts are often reviewed for completeness by med-

ical records or medical staff committees. This may never

occur in some offices. No chart will be more thoroughly

reviewed, however, than one involved in a malpractice
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action, no matter where the surgical care it describes took

place.

A fifty-eight-year-old overweight man had a facelift per-

formed in a plastic surgery office operating room under gen-

eral anesthesia. In the recovery room, he required several

doses of intravenous morphine. Subsequently, he was noted

to have shallow, labored respirations and was given nalox-

one and transferred to a hospital for overnight admission.

The remainder of his course was uneventful, but he filed

suit, claiming injuries and emotional distress. Review of the

records found no mention of informed consent for anesthesia

and no recorded vital signs for the entire two-hour recov-

ery room stay. Although the surgeon, anesthesiologist, and

nurses all testified that the patient was continuously on a

pulse oximeter in the recovery area, and that blood pressure

and pulse were checked automatically at intervals, it was felt

this case would be very hard to defend as to standard of care

owing to the lack of appropriate documentation.

Anesthesiologists need to be proactive in charting every

case as if it could be the one involved in a malpractice

action because, of course, this cannot be known with cer-

tainty in advance. In medical malpractice handling, “If you

didn’t write it down, it didn’t happen.” Although that may

seem harsh, it can be necessary if a physician’s routine is

not documented anywhere in the medical record. Because

many other things are documented, the implication may

be that if you forgot to chart it, maybe you also forgot to

do it or check it, no matter what “it” turns out to be.

MONITORING

Anesthesiologists performing plastic procedures should

use all standard monitors including blood pressure,

EKG, pulse oximeter, and end-tidal CO2 (for general

anesthetics).

Vital signs should be recorded at regular intervals on

the anesthesia record. When anesthesia records are not

meticulous as to monitoring, it can make claims difficult

to defend, even when the problem is seemingly unrelated.

Sloppy anesthesia records may imply sloppy anesthesia

technique to a jury who will have little other tangible evi-

dence to view at trial.

It is also, of course, important who is doing the monitor-

ing. It is not uncommon for surgeons to provide their own

sedation for cases or to medically direct nurses or ancil-

lary personnel to administer drugs for them. Although it is

certainly preferable to have dedicated anesthesia providers

present, if such is not the case, it is highly recommended

that someone other than the surgeon be designated to

watch the patient and the monitors while the operation

is taking place. There have been a number of disastrous

outcomes that occurred when everyone’s attention was

focused on the operation and not on the patient.

Whenever anesthesia is provided in an office, some-

one present should be skilled in emergency airway man-

agement and Advanced Cardiac Life Support (ACLS)

protocols.

Anesthesiologists should keep their Code skills up to

date and be aware of current ACLS guidelines. The author

once attended a weekend ACLS course where another anes-

thesiologist excused his failure to correctly manage a sim-

ulated Code situation by stating, “I only work in plas-

tic surgery offices. I’ll never need this.” As malpractice

cases will attest, plastic surgery offices are certainly not

exempt from cardiac arrests, and anesthesiologists work-

ing in them will be expected to handle emergencies as any

skilled physician would.

A thirty-two-year-old man presented for a cosmetic eye

procedure. A nurse administered intravenous midazolam

and fentanyl for pain and agitation at the surgeon’s direction.

A pulse oximeter was the only monitor used, but as the patient

was moving frequently, it was either silenced or removed. At

the conclusion of the one-hour procedure, the drapes were

removed and the patient was noted to be profoundly cyan-

otic. All attempts at resuscitation were unsuccessful.

Although hypoxemia is not unique to plastic surgery set-

tings, a special warning is warranted regarding the silenc-

ing of monitor alarms.

Many anesthesia “disaster” claims occur because the pulse

oximeter alarm is silenced and the anesthesiologist’s atten-

tion is temporarily diverted.

Often these happen in the seemingly most innocuous

of circumstances, such as sedation cases with supposedly

awake patients or in long, otherwise uneventful surgeries

where anesthesiologists might be tempted to let their guard

down, leaving the head of the bed or engaging in activi-

ties such as talking on the phone or reading. In these cir-

cumstances, the audible alarms on the monitors are the

patients’ safety nets, and disabling them for other than

extremely brief episodes (i.e., Bovie interference) is ill

advised. There is simply no defense for failing to use the

monitors or failing to use them correctly.4
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A similar scenario was the likely cause of the demise of

Olivia Goldsmith, author of The First Wives’ Club, who

in January 2004 was scheduled for a rhytidectomy at the

Manhattan Eye and Ear Hospital. Information obtained

from the New York Department of Health, through the

Freedom of Information Act, is strongly suggestive. How-

ever, because of the medicolegal ramifications of the case,

the complete story will not likely emerge (vide supra).

It is also strongly encouraged that appropriate moni-

tors be available both during the procedure and during

the recovery period—especially the capability for pulse

oximetry. Patients are variably awake after anesthesia

and can have unexpected reactions to postoperative pain

medication.

If another case has begun in the operating room using

the sole set of available monitors, what will be left for a

patient in recovery who needs them? Every office surgery

site should have protocols for monitoring patients in

recovery, and the anesthesiologist should be aware of them

and able to have input regarding their appropriateness. The

anesthesiologist is responsible for a patient until they have

safely recovered from the effects of anesthesia, and there-

fore should be notified if any vital signs are considered

abnormal.

It is, of course, not the monitors that are watching the

patient. It is the person watching (and listening to) the

monitors. There have been malpractice claims filed where

patients were left to recover alone in rooms far away from

all medical and office personnel, who failed to hear the

monitors alarming. Obviously, if no one can hear the

alarms on monitors, they are essentially of no use at all.

Anesthesiologists should know who will be present with

their patients for the entirety of their recovery periods and

feel comfortable that they have the ability both to detect

and react appropriately to any and all alarms.

INTRAOPERATIVE MANAGEMENT

Emergency Planning

As has been mentioned, the handling of emergencies in

office operating rooms can be more difficult than in a hos-

pital OR. Help may be far away, so the need for it must be

anticipated. Paramedics might need to be summoned or

the patient transferred by other means to an emergency

room or intensive care area before it is too late. Part of

this involves the anesthesiologist’s recognizing and acting

on the fact that things may be getting out of hand. Situ-

ations that might appropriately be handled with a “wait-

and-see” attitude in a hospital might require different han-

dling in a remote office location. If breathing treatments or

inhalers are not available in an office, then even moderate

wheezing that could exacerbate might be a cause for alarm

and reason to consider transferring the patient or aborting

the case.

A thirty-five-year-old female presented to an office OR

for abdominal and thigh liposuction with monitored anes-

thesia care. The surgeon injected a mixture of bupivi-

caine, lidocaine, and epinephrine. Her pulse and heart

rate increased substantially, and the surgeon complained

because of increased bleeding, so the anesthesiologist injected

hydralazine and a beta-blocker. The blood pressure and

pulse rate started to fall precipitously and did not respond to

atropine and fluids. The blood pressure was no longer obtain-

able by monitor. The anesthesiologist searched the drawers of

the medication cart and could find no injectable ephedrine,

neosynephrine, or epinephrine. The locked emergency cart

for the facility contained airway equipment, but no drugs.

The paramedics were called and responded approximately

ten minutes later. Administering epinephrine intravenously,

they stabilized the patient and transferred her to an emer-

gency room, but she was eventually declared brain dead and

removed from the ventilator.

In offices, there may be no person designated to stock

anesthesia equipment and drugs. The anesthesiologist

should personally ensure that all emergency drugs and

equipment are available and up-to-date. Emergency air-

way devices, such as laryngeal mask airways (LMAs),

should be present as well as appropriately sized endotra-

cheal tubes and laryngoscopes. Drugs should be checked

at intervals to remove outdated vials and replenish used

items. It is advisable to develop a checklist for emergency

medications such as those stocked in hospital operating

rooms. Although rarely used in offices, they can make the

difference in avoiding catastrophic consequences owing

to delays in the arrival of urgently needed emergency

supplies.

An anesthesiologist may have worked with the same

surgeon in the same office for years. Together, they will

likely have developed a routine and a rapport that allows

them to anticipate problems and be prepared with solu-

tions. Sometimes, however, anesthesiologists are called at

the last minute and asked to work at sites with which they
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are totally unfamiliar. Time should always be allotted to

become familiar with the anesthesia equipment, OR proce-

dures, and supply system of any new facility. An emergency

situation will not be the best time to realize you don’t know

where needed items are kept.

Anesthesiologists should be aware of the availability

and location of emergency supplies, including ACLS drugs

and equipment, and where the nearest defibrillator is. If

dantrolene were required for an unanticipated malignant

hyperthermic reaction, would you know where to get it?

Although it’s not likely these things will be needed on any

given case, playing the odds works only until it doesn’t.

Anesthesiologists are always expected to be prepared for

the worst. Even though rare occurrences, complications

such as pneumothorax and pulmonary embolism can and

do occur with plastic surgery procedures. The anesthesi-

ologist needs to be both alert to the symptoms and signs

of such unusual problems and be immediately prepared to

treat them according to accepted guidelines.

A twenty-three-year-old woman presented for bilateral

reduction mammoplasty. The surgery proceeded unevent-

fully. At the end of the case, the surgeon performed bilateral

intercostals nerve blocks with 0.25% bupivicaine for postop-

erative pain control. The vital signs became unstable, with

falling blood pressure and oxygen saturation. Suspecting a

reaction to the local anesthetic, the anesthesiologist admin-

istered ephedrine and epinephrine. The patient remained

intubated and on the ventilator. When she failed to stabi-

lize, the paramedics were summoned. On arrival they noted

poor breath sounds bilaterally. A needle was placed in a

left intrathoracic space with an immediate outflow of air.

The patient was ultimately diagnosed with bilateral tension

pneumorthoraces.

As is the case with any unusual complication, if the pos-

sibility is never considered, it is unlikely it will be treated

appropriately. When a patient becomes unstable and fails

to respond to standard treatments, it is always a good idea

to mentally run through a differential diagnosis of possi-

ble causes and rule out the worst-case scenarios clinically

rather than simply treating the most likely cause. Uncom-

mon complications happen uncommonly, but that doesn’t

mean they won’t happen to you! The index of suspicion

for pneumothorax should also be raised any time needles

are used around the chest cavity, especially for intercostal

blocks. A spontaneous pneumothorax, unrelated to injec-

tions around the chest, is far harder to suspect. It is more

likely for the second scenario to play out in a patient with

preexisting COPD.

Although statistical studies may not currently be avail-

able, it does seem from reviews of medical malpractice

claims that the outcomes for patients who arrest in remote

sites such as offices and surgery centers are not as good as

those for patients in the operating rooms of fully staffed

hospitals. Even the fastest paramedics, it seems, cannot

always get there in time to resuscitate patients and avoid

serious anoxic brain injuries. Anesthesiologists, therefore,

need to make sure they have all the supplies available that

they might require to stabilize their own patients in the

event of serious complications.

Fluid Management

Accurate assessments of fluid intake and output can be a

problem in longer surgical cases. Large-volume liposuc-

tion (i.e., >5,000 cc) may involve considerable fluid shifts

that may make intraoperative management difficult. The

California Medical Board discourages >5,000 cc liposuc-

tion in the office-based setting. Florida has also limited

office-based liposuction to 4,000 cc. The use of compres-

sion garments tends to obliterate the “third space” created

by the removal of fat deposits.

Efforts should be made to make sure the patient’s urine

output remains in a reasonable range (at least 60 cc·
hour−1) as measured by a Foley catheter for longer surg-

eries. Some thought should be given, when administering

many liters of crystalloid, as to whether the patient actu-

ally may need blood or blood products. Just because it

isn’t available in the office doesn’t mean a patient doesn’t

need it. Aborting a surgical case or transferring a patient

is never an easy or pleasant process for the anesthe-

siologist, but when malpractice claims are reviewed by

experts using 20/20 hindsight, it may be determined that

that was the only appropriate decision considering the

circumstances.

The necessity of giving many liters of intravenous crys-

talloid in order to stabilize a patient’s vital signs or keep

up urine output may be a sign to the anesthesiologist that

things are getting out of hand. Malpractice cases reviewed

where intravenous intake is in the 10-liter-and-up range

in an office setting often have end results that might have

been avoided had consideration been given to obtaining

laboratory work or transfusing blood. One wonders, in

reviewing such cases, if there was a discussion between the
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surgeon and anesthesiologist as to how the case was going

and how much more surgery was anticipated.

Blood loss can be quite difficult to determine in pro-

cedures such as liposuction, where blood is mixed pri-

marily with other fluids. Clearly, errors can be made on

both sides. Too much intravenous crystalloid causes a

dilutional anemia and fluid overloaded state, Circulating

clotting factors will be similarly diluted whereas too lit-

tle leads to hypovolemia with hypotension and low urine

output.

Anesthesiologists may be accustomed to using labora-

tory work, such as blood counts and electrolyte studies

or monitored central venous pressures to guide them, but

these may not always be available or feasible in every office

setting. If extensive fluid shifts are expected or possible,

the availability of chemistry and hematology labs and the

ability to do invasive monitoring might be considerations

in deciding where best to do a specific case.

A fifty-two-year-old previously healthy woman had large-

volume liposuction, a facelift, and breast implants performed

in a plastic surgery office under general anesthesia. Blood

pressure initially was 130/85, but several hours into the case,

it began to run 80–100 mm Hg systolic. This responded to

intravenous fluid boluses of normal saline. After nine hours

of surgery, the anesthesiologist had given 12 liters of fluid

and the patient’s urine output totaled 500 cc. She was extu-

bated at the end of the case, but in recovery, her respirations

became progressively more labored. Auscultation revealed

bilateral rales and wheezes. She was given intravenous

furosemide, but was eventually transferred by paramedics

to a medical center, where she was treated for pulmonary

edema.

When procedures exceed the time and blood loss orig-

inally estimated, it is crucial for the anesthesiologist to

discuss with the surgeon whether the case should proceed.

Multiple procedure cases can be stopped before new pro-

cedures are begun, and the patient can return on another

day. It can be difficult to defend claims where the surgery

was allowed to proceed under circumstances that should

have caused the anesthesiologist concern.

LIPOSUCTION

Since its introduction into the United States, liposuction

has advanced from a procedure for minor body contour-

ing to one with the ability to recontour multiple body

areas, with large volumes of fat aspirated.5 Whenever

liposuction is performed, an anesthesiologist should be

aware of the extent of the procedure, including how much

local anesthesia is being used and how much volume is

estimated to be aspirated, and should work with the sur-

geon to determine a safe limit for the patient (see Chap-

ter 8). Some facilities have their own policies as to what

the upper limits for acceptable liposuction volumes are

considered to be. Even if no such guidelines exist, anes-

thesiologists should be aware of what the standards in

the community are and what specialty societies currently

recommend.

The American Society of Plastic Surgeons (ASPS) issued

practice advisories on liposuction in 2003 and 2004.

Although it is important to remember that specialty soci-

eties do not establish the medical-legal standard of care,

many physicians have chosen to adhere to their guide-

lines. One recommendations states, “Regardless of the

anesthetic route, large volume liposuction (>5,000 cc total

aspirate) should be performed in an acute care hospital or

in a facility that is either accredited or licensed. This gen-

erous loophole leaves open the possibility that >5,000 ccs

of aspiration could be performed in an AAAASF accred-

ited office facility. Liposuction volumes exceeding 5,000 cc

have been associated with higher morbidity and mortal-

ity. Postoperative vital signs and urinary output should be

monitored overnight in an appropriate facility by qualified

and competent staff who are familiar with perioperative

care of the liposuction patient.”6,7 Although there is noth-

ing magical about the 5,000-cc number, what appears clear

is that the complication rate rises as the volume of fat aspi-

rated increases and possibly as the number of anatomical

sites aspirated increases as well.6,7

A fifty-eight-year-old man had surgery in an office operat-

ing room that included liposuction of 7,500 cc, a facelift, and

abdominoplasty. The patient’s blood pressure was running

between 120 and 130 systolic, but after four hours, systolic

pressures were in the 80s to 90s with a pulse rate of 110. The

anesthesiologist gave volume, which raised the blood pressure

and lowered the pulse rate. By the end of the seven-hour case,

the patient had received 11 liters of normal saline. Blood loss

was estimated at 1,500 cc. In the recovery area, the patient

remained hypotensive and appeared pale and dusky. He was

transferred to an emergency room, where his hemoglobin and

hematocrit were measured at 5 g/dL and 15%. He went on

to have a very stormy hospital course.
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Whenever the tumescent liposuction technique is uti-

lized, intake and output measurements should be made of

the fluid injected by the surgeon. Because a large propor-

tion of the residual fluid will become intravascular, this

should be taken into account in estimating intravenous

fluid requirements. Patients with large volumes of resid-

ual fluid from the wetting solution are at risk for fluid

overload and should be observed for an extended period

of time with consideration given to prophylactic diuretic

treatment.6,7

The anesthesiologist should additionally be aware of

the total dose of local anesthetic given by the surgeon

and be alert to potential signs of toxicity. Whereas lido-

caine used in wetting solutions for liposuction is variably

absorbed, it can still result in toxic blood levels. The ASPS

suggests limiting lidocaine dose to levels of 35 mg · kg−1,

with the admonition that this level may not be safe in

patients with low protein and other medical conditions.6,7

It has also been recommended that epinephrine doses not

exceed 0.07 mg · kg−1, although apparently doses as high as

10 mg · kg−1 have been safely used.6,7 (See Chapter 8).

There is a safety concern when multiple surgical proce-

dures are combined, such as in the case described previ-

ously. The ASPS practice advisory recommends that large-

volume liposuction not be combined with certain other

procedures, such as abdominoplasty, because of the inci-

dence of serious complications noted.6,7

Communication between the surgeon and anesthesiol-

ogist is, therefore, crucial. It is important that the anesthe-

siologist be included in the planning process and be fully

aware of the length and extent of the surgical procedure

contemplated. It is always a judgment call to decide when

a surgery is simply becoming “too much” for any given

patient, but the correct decision will likely be obvious to a

malpractice-claims reviewer using 20/20 hindsight.

Multiple or lengthy procedures may better be divided

and accomplished in separate operations.

Patients usually prefer to “get it all over with in one ses-

sion.” When the “one session” approach is explained as

a potential safety issue, it is much more easily accepted.

Obviously, the time for an anesthesiologist to voice con-

cerns is ideally before the procedure gets underway. Once

the surgery has begun, the anesthesiologist can keep the

surgeon apprised of how much has been aspirated—

especially when the volumes become large. It is never too

late to stop a procedure if the anesthesiologist has real con-

cerns about the patient’s well-being. A defense attorney or

jury member may someday ask, “Why didn’t you say some-

thing to the surgeon if you were concerned?” There is rarely

a good answer to that question. Either you weren’t con-

cerned when you should have been or you failed to speak

up about it.

OPERATING ROOM FIRES

Intraoperative fires are not unique to plastic surgery. How-

ever, it is particularly devastating to a patient who has

come in for a cosmetic procedure to end up with a dis-

figuring burn. When procedures are performed on the

face under sedation, there is a necessary proximity of the

operative site to supplemental oxygen provided by nasal

cannula or facemask that makes this a time of particular

risk.

The three ingredients necessary to combustion are

(1) an increased oxygen environment, (2) a flammable

substance, and (3) a heat source. Judging by numerous

malpractice cases, an oxygen pool around the face, a paper

drape, and a surgical cautery device are more than suffi-

cient to satisfy these requirements.

A sixty-three-year-old man developed second- and third-

degree burns on his face when a cautery device ignited

the nasal cannula and drapes during a blepharoplasty. The

patient was given propofol during the injection of local anes-

thesia, but at the time of the fire was completely awake. He

was receiving oxygen 4L flow continuously through the nasal

cannula. The charted oxygen-4 saturations were all 100%.

The patient sued because of the physical complications of

the burn and also alleged psychological trauma from having

witnessed the flames.

Always an issue in malpractice claims involving burns

is whether the surgeon and anesthesiologist discussed dis-

continuing the oxygen while a cautery or laser device was

in use. Avoiding fires on facial cases might involve little

more than an acknowledgment that combustion is a risk

and that the surgeon agrees to inform the anesthesiolo-

gist before a heat source is used so that the oxygen can be

temporarily turned off. When burns occur, the anesthesi-

ologist is often asked why the oxygen was in use at the time.

“Because I always use it on awake sedation cases” is not a

very compelling response to that question. If the recorded

oxygen saturation was near 100% at the time, it could be

argued that the patient did not really require supplemental
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oxygen at that moment and could easily have tolerated a

short period without it.

If the reason for providing supplemental oxygen is

patient comfort because of stuffiness under the drapes,

consideration should be given to switching to compressed

air—which comprises only 21% oxygen, lessening the

risk of fire. If a patient does require an enriched oxy-

gen environment because of partial airway obstruction

or desaturation without it, an argument may be made by

plaintiffs’ attorneys or experts that the anesthetic could

have been more safely managed utilizing intubation or

a laryngeal mask airway (LMA) to provide higher oxy-

gen concentrations in an enclosed system, rather than

insufflating increased flows of oxygen near the operative

site.

Avoid using the drapes as a tent to enrich the entire area

with oxygen. This essentially creates an oxygen balloon

that may be ignited by sparks, causing the drapes to engulf

in flames as if a bomb had been detonated. Any oxygen

delivered through a cannula or mask tends to naturally

pool under the drapes and may remain there for some

time after the flow meter has been turned off.

Additional risk management suggestions for preventing

burns include using moist sponges and towels to drape

off the surgical field, keeping the electrocautery device in

a holster when not in use, and avoiding foot pedal con-

trols that might accidentally be deployed by stepping on

them. Flammable agents such as alcohol or tincture-based

products should be avoided as skin-preparation agents.

Petroleum-based eye ointments should be used with cau-

tion in eye surgeries as they are potentially flammable.8 If

fires do occur, all drapes and flammables should be imme-

diately removed.

Oxygen and nitrous oxide should be immediately dis-

continued until the fire is extinguished. Use sterile water,

if possible, to douse the fire. It is strongly suggested that all

operating room areas have a fire extinguisher and that the

anesthesiologist be aware of its location and how to use

it. Ongoing care involves management of the burn and a

frank discussion with the patient and family. An accurate

record of all events surrounding the incident should be

kept—preferably in the patient’s medical record.8

Fires around the face may be largely preventable. Mal-

practice cases involving OR fires are often indefensible

and can result in substantial losses. The most critical ele-

ment in preventing these claims does seem to be good

communication among the OR team and an awareness

that such an event is always a potential risk.

THE RECOVERY PERIOD

Judging by malpractice claims, the recovery period may

be one of the most dangerous for plastic surgery patients.

Part of this likely has to do with the variable monitoring

standards used in offices and surgery centers compared

with hospitals’ postanesthesia recovery areas. As has been

stated, claims have been seen for patients left to recover

alone in remote areas, far away from any medical person-

nel. Because the anesthesiologist remains responsible for

the patient until safely recovered from the anesthetic, any

mishaps during this period may incur substantial liability

for the anesthesiologist as well. An anesthesiologist plan-

ning to perform anesthesia for a plastic surgery procedure

should be aware of all recovery-room policies and should

feel comfortable that the following have been satisfactorily

addressed.

Location

The location of the recovery room should be central

enough to be easily accessible to all personnel who might

be required. It should be close enough to the operating

room to safely transport patients who are still under the

effects of anesthesia. Recovery areas should be located so

as to assure that someone would hear audible alarms or a

patient calling for assistance. Otherwise, an assigned nurse

should be continuously present. The danger is that seem-

ingly awake patients arriving in the recovery room might

be considered “finished” in the minds of the nurses who

have other duties to attend to. As anesthesiologists are well

aware, the level of consciousness of any patient can vary

widely depending on the amount of stimulation and the

addition of any postoperative pain medication. Patients

must be frequently reassessed in this critical period.

A fifty-six-year-old woman had a three-hour facelift per-

formed under general anesthesia. She was transported to the

office operating room’s recovery area, which was a converted

room on the opposite side of the office from the OR. The

plastic surgeon later explained that “Patients liked it there

because it was quiet and private.” She received 50 micrograms

of fentanyl intravenously for pain, which was repeated thirty

minutes later. She stated she was comfortable and was awake

and conversant.
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The nurse left the area to help get the operating room

ready for the next patient. When she returned to check on

the recovering patient about fifteen minutes later, she found

her cyanotic and in full respiratory arrest. The woman was

still attached to a pulse oximeter that was alarming, but

it could not be heard by anyone in the operating room area.

Although a secretarial station was located directly across from

the room, the staff who normally worked there were out on

lunch break during this episode.

Cases like this one are often indefensible because they

represent a simple failure to monitor at-risk patients effec-

tively. Anesthesiologists may also be named in claims such

as these because they have allowed their patients to recover

in areas they should have known were understaffed or

unsafe. If patients are “fast-tracked” and recovered in the

operating room until ready to stay in the waiting room

or discharge area, the anesthesiologist needs to be present

until the patient is sufficiently awake, and then the patient

can be supervised by qualified personnel.

Recovery Room Staffing

At least as important a factor as where the recovery room

is located is who will be responsible for monitoring the

patient there. Typically, the anesthesiologist is available

until the patient is stable, and then a nurse or someone

else capable of medically evaluating the patient watches the

vital signs and monitors the patient’s needs for additional

medication. In short-staffed facilities, it is important that

whoever is assigned to the recovery room does not have

competing responsibilities likely to draw attention away

from a recovering patient.

It can be an invitation to error if the person watching

the patient has little or no medical training. Not every

patient will be able to communicate that they are in trouble

and someone must be alert for subtle signs before things

progress to an emergency situation. More than one claim

has involved nonmedical personnel mistaking a recovering

patient’s being quiet for stability, while failing to recognize

oversedation and respiratory insufficiency until it was too

late.

Recovery-room personnel ought to have clear guide-

lines from the surgeon and anesthesiologist as to exactly

when the physicians should be notified (i.e., when vital

signs fall outside of specifically set parameters). Anesthesi-

ologists should avoid writing pain-medication orders with

wide limits that leave dosing decisions largely up to some-

one else. Anesthesiologists might feel comfortable doing

this in hospital recovery rooms, where they are familiar

with highly skilled recovery-room nurses. However, unfa-

miliar staff at another facility might handle those orders

very differently. For example, ordering morphine sulfate

2–4 mg intravenously every five minutes as needed for pain

could result in large doses being given to a patient over a

relatively short interval. If the anesthesiologist writes the

orders, he could find himself held at least partially respon-

sible for the results—even if he were no longer in atten-

dance.

It is safest to be as specific as possible with postoper-

ative orders, giving the recovery-room nurses some idea

of when patients should be medicated and specifying pain

scores and respiratory rates for which medication should

be held. It is best to anticipate where problems could

develop and to take steps to prevent them before they

occur.

A continuously present office staff member, who was not an

RN, recovered a twenty-three-year-old breast-augmentation

patient. The only monitor used was an EKG. When

the patient became bradycardic, the monitoring personnel

assumed it was due to the fact that the patient was sleeping

soundly. It was only when frequent PVCs and bizarre com-

plexes appeared that the surgeon was summoned and a Code

was called. The patient developed anoxic brain damage.

Monitoring

Monitoring in the recovery area is at least as important as

monitoring in the operating room—if not more so. The

anesthesiologist may not be in continuous attendance and

may need to rely on the monitors and alarms to notify

other personnel of a potential problem. Recovery areas

should have a full complement of monitors, including at

least EKG, pulse oximeter, and blood-pressure monitoring

capabilities. There should be a separate set of monitors for

the recovery area if there is a possibility that a procedure

might simultaneously be done elsewhere in the facility that

would require the same monitors.

A forty-eight-year-old woman presented for breast aug-

mentation and liposuction, which was performed unevent-

fully under general anesthesia. She spent between one and

one-and-a-half hours in recovery and was medicated twice

during that period with intravenous meperidine for pain. As

she was standing up to get dressed in preparation for going

home, she suddenly stated that she felt faint and collapsed on
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the floor, unarousable. Although there were single readings

recorded for oxygen saturation, blood pressure, and pulse on

her arrival in recovery, and a short EKG strip, those monitors

were on a wheeled cart that had been returned to the oper-

ating room by the anesthesiologist when he began another

general anesthetic. There were no physicians available and no

other functional monitors in the facility with which to even

assess the patient. The paramedics were summoned and on

arrival found the patient to be in ventricular fibrillation. It

was impossible to determine what the etiology of the syncope

had been since the patient was completely unmonitored at

the time.

From a malpractice-defense standpoint, probably the

single most important monitor is the pulse oximeter.

Should a patient develop problems, documentation that

the oxygen saturation was always monitored and in a sat-

isfactory range or that any desaturations were promptly

noticed and corrected can go a long way toward proving

that the medical care provided was standard of care. It is

crucial to pick up hypoxia as soon as it occurs and imper-

ative that it be treated appropriately and promptly.

Airway equipment should be readily available in the

recovery room, including supplemental oxygen. Someone

with airway-management skills needs to be available while

a patient is still recovering from an anesthetic. From a

medicolegal standpoint, charting is as important in recov-

ery as it is in the OR. Blood pressure, pulse, and oxygen-

saturation levels should be charted on the recovery-room

record at least every fifteen minutes. Physicians should be

notified of any instability and written parameters should

exist for what is considered outside of normal limits.

Any medications should be charted with accurate times

and dosages administered. As risk managers admonish,

“It isn’t what you do; it’s what you chart that counts!”

Some complications may be unavoidable risks of anesthe-

sia, but the failure to pick them up promptly and treat

them aggressively is often a major problem leading to

litigation.

Reviewers of medical malpractice claims that contain

issues regarding plastic surgery and recovery have rec-

ommended that a physician remain in the facility and be

readily available during the full recovery period until the

last patient has been discharged.2 This may be either the

anesthesiologist or the surgeon. However, an anesthesi-

ologist should verify that the surgeon will remain before

personally leaving the area. It is further advised that when-

ever a patient is placed under anesthesia, someone with

advanced life support (ACLS) training will be available

on-site. Complications still can and do occur in recovery,

and someone who is capable of handling them must be

present.

PATIENT DISCHARGE

Unlike other surgical specialties, plastic-surgery malprac-

tice claims frequently involve issues regarding patients’

discharge plans after the procedure. This may concern the

timing of discharge or the decision of where to send the

patient. Cosmetic-surgery patients may be admitted to a

hospital, discharged home, sent to outside facilities with

skilled nursing available, or to “hotels” with little medical

capabilities. Clearly, each of these facilities is appropriate

for some patients, but the determination of which is best

for any given patient is a decision that should be made after

considering the patient’s preference, the surgeon’s postop-

erative concerns, and the anesthesiologist’s evaluation of

the patient’s medical status.

Some anesthesiologists simply defer this decision to oth-

ers, assuming it is outside of their customary responsibili-

ties. From a liability standpoint, though, if it is deemed

that a patient ultimately suffered from residual anes-

thetic effects or from inadequately monitored electrolyte

or blood-count abnormalities, a resulting lawsuit might

well include the anesthesiologist in addition to the sur-

geon. When a patient has had extensive blood loss or

fluid shifts intraoperatively and laboratory work has not

yet been obtained, it would be prudent to discharge that

patient to a facility capable of obtaining laboratory studies

and monitoring vital signs to ensure that values remain in

an acceptable range. If the patient is continuing to bleed

postoperatively, this may also require postdischarge mon-

itoring, even if the patient was quite stable throughout the

recovery period.

A sixty-two-year-old woman with hypertension and a

smoking history had a bilateral blepharoplasty and browlift

with abdominal and thigh liposuction performed in an office

operating room late in the afternoon. The blood loss was

estimated at 500 cc. This was replaced with 3,500 cc. of

intravenous crystalloid over the six-hour case. The patient’s

vital signs were stable in the recovery room. After two doses

of intramuscular opioids for pain, she was discharged after

one-and-a-half hours in recovery in the care of a nurse, who
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routinely watched patients overnight in a spare room of her

own home.

On arrival at her home, the nurse noted the patient was

quite drowsy and dosing on and off. Several hours later, she

complained of a feeling that she could not catch her breath.

The surgeon was contacted by phone and he suggested loos-

ening the bandages around her face. This was done, and the

patient again fell asleep. When the nurse returned to check on

her several hours later, she had no spontaneous respirations.

Paramedics were called, but she could not be resuscitated.

One concern in the malpractice claim that resulted from

this case was the decision to discharge this patient to a pri-

vate home in the light of the fact that she had had exten-

sive surgery involving fluid shifts, she was elderly, and she

had underlying risk factors. Although a nurse was present,

there was no ability to check blood pressure or oxygen

saturation. Another issue was the nurse’s and surgeon’s

responsibility for acting conservatively when the patient

complained of shortness of breath and possible difficulty

breathing.

As is the case with the recovery room, it matters not

only what capabilities a postdischarge facility has but also

who will be monitoring the patient while there. Although

plastic-surgery hotels may have skilled nursing available,

they may not necessarily be assigned to every patient. If an

anesthesiologist feels that someone with medical training

should be checking on a patient after discharge, this should

actively be communicated to the surgeon. Too many mal-

practice cases involve lay caregivers admitting after an

adverse outcome that a patient complained of shortness of

breath or dizziness or that they appeared pale or confused,

but that they were unsure of how significant that was or

what they should do about it.

Clearly, many patients can be safely recovered at home

or at hotels if they are given good discharge instructions

and if there is a family member or caregiver available who

understands the potentially troublesome symptoms and

signs for which they should be on the alert. It would cer-

tainly be worthwhile for anesthesiologists to be aware of the

discharge instructions that are given to their own patients.

Patients should be instructed whom to call in the event

of questions and to dial 911 or proceed to an emergency

room for potentially life-threatening concerns.

If there are conditions specific to an individual patient

(e.g., an asthmatic history, insulin-controlled diabetes),

the anesthesiologist should make sure that the patient has

been instructed on how best to handle this after discharge

and knows whom to call with questions or concerns—

whether the surgeon, anesthesiologist, or primary care

practitioner. If patients have been instructed to resume

insulin or use inhalers, this should ideally be commu-

nicated in writing—and explained both to the patients

and to the individuals accompanying them home. Patients

may not completely understand or remember what is told

to them in the immediate postop period because of the

residual effects of sedative anesthetic agents. All discharge

instructions should be documented in the medical record

as well.

Factors that may be important in deciding where a par-

ticular patient will go after discharge include the surgical

procedure performed, the patient’s condition during and

after the surgery, and the preoperative medical conditions.

Physicians should not be reluctant to change discharge

plans if one of these variables changes. It is not uncom-

mon for surgical procedures to run longer than planned

or for patients to remain more somnolent in recovery than

was expected.

One condition that has received increased attention in

the anesthesiology literature in recent years is obstructive

sleep apnea. Patients with sleep apnea are at risk not only

during the operative period but postoperatively as well,

especially if they are being given parenteral opioids.9 Many

patients with sleep apnea do not obtain formal sleep stud-

ies and have not been diagnosed at the time they present

for surgery. The majority of them do not present with

the classic Pickwickian appearance of obese males with

short thick necks. Many of them have no obvious physi-

cal presentations—but they do have physiologically more

compliant or narrowed upper airways.

Even if patients are completely unaware they have this

condition, they may still be at substantial risk for serious

postoperative apneic periods and even death. In order to

identify individuals at risk, patients must be asked specif-

ically whether their sleeping partners have ever advised

them of loud snoring or whether they suffer from excessive

daytime somnolence that interferes with daily life func-

tions. Patients who answer affirmatively to these questions

should be advised about the possibility of sleep apnea and

treated similarly to those who carry that diagnosis.9

When patients with sleep apnea are given postopera-

tive pain medication, consideration should be given to

whether pulse oximeter monitoring is appropriate during
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this period to detect hypoxic apneic episodes. Pulse oxime-

ter monitoring can be accomplished safely in a variety of

settings—the critical factors being the presence of a mon-

itor to identify hypoxic episodes and a person capable of

responding to the alarms and taking appropriate action.

Patients who normally wear continuous positive pressure

airway devices (CPAP) at night should be advised to wear

them in the postoperative period if at all possible.

Reviews of malpractice claims indicate that when

patients have tight abdominoplasty incision closures, they

may also be at risk from adverse respiratory events, even

if they have no apparent underlying predisposing factors.

Although this does not seem to be well described in the

anesthesia literature, some plastic surgeons indicate they

are aware that increased abdominal pressure can make the

work of breathing more difficult. Having to overcome this

pressure during inspiration may make respirations shal-

lower than normal, and patients might be at risk, similar

to sleep apnea patients, from opioid pain medications and

during sleep. If patients have tightly closed abdominoplas-

ties, if they complain at all of feeling short of breath, or

if they require substantial doses of parenteral pain med-

ication, consideration should be given to postoperative

monitoring with pulse oximetry or placement in a facility

where they will be closely observed overnight.

When patients are sent to unmonitored facilities after

discharge, special attention should be given to the timing

of discharge. The emphasis in recent years has been on

“fast-tracking,” as newer shorter-acting anesthetic agents

make recovery times quicker, and as more complex cases

are being done under sedation or monitored anesthesia

care (MAC). Still, every facility should have standard-

ized discharge criteria in place that includes evaluations

of consciousness, oxygen saturation, circulation, respi-

ration, and activity level. Problems in any one of these

areas should be promptly addressed and rectified prior

to sending a patient home. A patient with a preoperative

oxygen saturation of 99% on room air and a postoperative

reading of 92% should not simply be sent home because

they meet minimal criteria for saturation. There should

be some evaluation of what the problem is (e.g., underly-

ing bronchospastic disease, fluid overload, negative pres-

sure pulmonary edema, splinting, aspiration pneumonia,

apneic episodes). Consideration should strongly be given

to whether such a patient needs further recovery time,

transfer to an acute care facility, or supplemental oxygen

overnight. That is a medical determination best made by

a physician.

The timing of the last medications given should also

be taken into consideration when determining a patient’s

readiness for discharge. A patient may be wide awake, con-

versant, breathing well, and well saturated, but if they have

received (opioid) pain medication within the last half hour,

all could change within a short period of time. Patients

may also have allergic reactions to medication, and suffi-

cient time should be allotted for those effects to become

apparent before release from the facility.

A fifty-seven-year-old man underwent an abdomino-

plasty with liposuction in a plastic surgeon’s office. He arrived

in the recovery room in the early afternoon. One hour later,

he was medicated with 75 mg of meperidine intramuscularly.

Twenty minutes after that, he was described in the nursing

notes as ready for discharge, and he left the office in the pres-

ence of the surgeon and anesthesiologist.

The patient’s wife phoned the surgeon shortly thereafter.

She stated that whereas he was initially awake and alert, he

soon fell asleep and was snoring loudly in the car. On arrival

home, he was too sleepy to walk. The surgeon told her to leave

the man lying down until he was more awake. A short time

later, the wife noted he was not breathing. The patient was

taken to an emergency room, but he was declared dead on

arrival. An autopsy listed the cause of death as “respiratory

arrest in the recovery phase of general anesthesia.”

Although there are no concrete guidelines for how long

a patient should be observed in recovery after general

anesthesia, one hour is certainly within reason, and the

patient described did exceed that time in postoperative

recovery. The problem arose in the interval of only fifteen

minutes between the dose of intramuscular meperidine

and the discharge home. Fifteen minutes was barely time

for the drug to act and certainly not the point of maxi-

mal effect. Reviewers felt an interval of one hour after the

last intramuscular opioid would have been more reason-

able. Reviewers also suggested that giving the drug intra-

venously instead of intramuscularly would have had the

advantages of acting sooner and clearing faster from the

patient’s system.

Not infrequently, it is the anesthesiologist who is order-

ing medication in recovery. Although anesthesiologists

may not even be present in the office when patients are

discharged, they may find themselves liable for the deci-

sions of others to discharge patients home while still under
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the effects of anesthetics or postoperative medications. It

would, therefore, be wise for anesthesiologists to be aware

of and have input into the discharge policies of all facilities

where they will be anesthetizing patients.

WHAT TO DO IF YOU ARE SUED

Being sued is a fact of life for most anesthesiologists with

busy practices. Although anesthesiology currently has one

of the lowest frequencies for lawsuits among all medical

specialties, the average anesthesiologist is still sued approx-

imately once every eight years. The good news is that the

vast majority of those lawsuits are successfully defended,

with between 80–90% of them closing without any pay-

ments being made to patients.

Don’t Panic

The stress of a lawsuit may leave an anesthesiologist feeling

isolated and alone. Unlike physicians in many other spe-

cialties, anesthesiologists do not usually have consistent

and loyal patient bases. They may have only transient rela-

tionships with the other physicians with whom they work.

Often it may seem like one is only as good as your last case.

Anesthesiologists sued for the first time frequently report

feelings of depression or dread or feel like their career is

in jeopardy. Familiarization with the legal process and the

knowledge that many other anesthesiologists have suc-

cessfully trod this same pathway can help alleviate that

anxiety. The malpractice process can be long and drawn

out, with many months elapsing between interviews with

claims representatives, meetings with attorneys, and depo-

sitions. However, anesthesiologists need to remember that

life goes on.

Although sufficient attention should be devoted to the

legal process to ensure its proper functioning, this should

not substantially impact the performance of job func-

tions or one’s personal life. It is simply one more thing

an anesthesiologist must deal with in an often overbur-

dened schedule. It may well take years for a legal case to

slog toward completion, with mounds of paperwork gen-

erated in the process, but this should not be the central

focus of life. The vast majority of one’s anesthesia peers

have likely been through similar processes, although it is

not a subject often publicly discussed. It may well be, as

one physician put it, “the cost of doing business for the

business we are in.”

Don’t Discuss It

Although it is tempting to review the facts and details of

a case with friends and colleagues, technically all discus-

sions about a claim are legally discoverable by the plain-

tiff ’s attorney, with the exception of the formal peer-review

process and discussions with one’s own attorney and mal-

practice company claims representative. It is not uncom-

mon for the patient’s attorney to ask in a deposition, “With

whom, if anyone, did you discuss this case?” An affirmative

answer provides an opportunity to subpoena any individ-

uals who might be able to furnish information regarding

your mindset or conclusions about the anesthesia care. An

unexpected patient death can be the stimulus for post-

traumatic stages disorder (PTSD) for the involved anes-

thesiologist. Do not hesitate to seek psychiatric help. Your

therapist’s conversation with you is nondisconversable.

Clearly, there will be discussions with the patient and

family. Refusing to discuss the case with them at all only

gives the impression one is hiding something or is afraid.

Although physicians are encouraged to be honest and open

with patients and their significant others regarding com-

plications or untoward outcomes, it is important to avoid

placing blame or admitting one feels at fault. Patients have

a right to know the basic facts regarding what has hap-

pened, and they additionally want to feel that their physi-

cians care. “I am very sorry this happened” is an empathetic

show of support. However, “I really wish now that we had

handled this differently” may be an invitation to litigation.

Patients’ families often have amazing recall for what was

told to them immediately after complications occur. Care

should be paid to what is said in the heat of the moment.

Get the Facts Down

Write a detailed narrative of the facts as they occurred from

your perspective and keep it at home or separate from the

patient’s medical record. This is for the anesthesiologist

and his defense team to have access to all pertinent infor-

mation, and it should be documented while it is still fresh in

one’s mind. This can serve as a starting point for explaining

the case to an attorney and claims representative. Obtain

copies of the pertinent medical records if possible. Once a

case enters litigation, medical records may be sequestered

and it can be months or even years before they are

subpoenaed.

One important caution here: DO NOT ALTER THE

MEDICAL RECORD after the fact. Although it might
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be tempting to make the records more perfect or clearer,

records alterations are frequently discovered as such and

will only impugn one’s credibility and honesty. If some-

thing is not correct or important information has been

omitted from the patient’s chart, it is permissible to add

an addendum, clearly labeled as such, and dated at the

actual time it was written. Remember that medical records

may have already been copied by the time one goes back

and reviews them and that it is important that all copies

be the same, or alternately that there be a very credible

explanation for why that is not so.

The medical record is not the place to plead the case.

What is charted should be pertinent information regarding

the care of the patient. A patient’s chart is not the place

to explain in detail why something occurred or why there

was no one at fault. Stick to the facts. There will be plenty

of time for explanations during the legal process. Placing

self-serving notes in the record in an attempt to convince

potential plaintiffs attorneys of one’s innocence may give

the impression that one is more concerned about one’s

own welfare than the patient’s.

Plaintiff’s attorneys may simply review charts to see

if there is anything that seems negligent. One physician

attempting to blame someone else is simply a red flag.

Basically, this ensures that each physician will make the

case against the other, and the only one who will likely

win will be the patient. Juries often conclude in such cir-

cumstances that someone must be at fault if they are both

blaming each other, so why not give the patient the money?

It is always important to avoid public “finger pointing.” If

one honestly believes that a nurse or surgeon is at fault,

there will be opportunities to explain this to one’s attorney,

who will know best how to handle that information.

It is also helpful if time can be spent researching the per-

tinent medical literature. If there is information available

that might be relevant to one’s case, the anesthesiologist

can furnish and explain this to his defense team. This may

include online searches of medical journals for conditions

similar to those experienced by the patient or reviews of

relevant medical society guidelines and standards. If there

is information available, it is always preferable to know

this in advance and to be prepared to address it rather

than having it be a surprise to the anesthesiologist by the

plaintiff ’s attorney experts. The anesthesiologist’s attor-

ney will designate an expert on his behalf who will likely

independently search the literature and help establish the

standard of care.

Spend Time on Activities You Enjoy

Stress, overwork, and sleep deprivation can have only neg-

ative effects on an anesthesiologist’s mental state and job

function. After being sued, it is more important than ever

to have healthy outlets for recreation and stress release.

Run, ski, do yoga, meditate, or find something that helps

one get one’s mind onto something more positive. As

many anesthesiologists who have successfully navigated

the malpractice litigation process will attest, “This too shall

pass.”10
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A Guide to Perioperative Nutrition

David Rahm, M.D.

According to the author, nutritional supplementation in

the period before and after surgery can have a signifi-

cant impact on surgical outcome by reducing bruising,

swelling, and inflammation; promoting wound healing;

enhancing immunity; and reducing oxidation generated

by surgery and anesthetic agents. However, supplements

must be administered judiciously; some popular herbal

products are contraindicated before and after surgery.

Insufficient nutrition impairs wound healing and leaves

surgical patients more susceptible to perioperative com-

plications. By addressing nutritional status and provid-

ing focused guidance on nutritional supplementation,

the aesthetic surgeon can positively influence surgical

outcome.

OBESITY, AGING, AND NUTRITION

The risk of death from comorbid conditions increases

exponentially as weight increases.1−3 Patients who are

poorly nourished, obese, and, especially, diabetic are par-

ticularly prone to surgery-related complications, includ-

ing wound infection and poor healing. Most Ameri-

cans consume diets too high in calories and deficient in

essential nutrients. More than 70% of American adults

do not even get two thirds of the recommended daily

allowance (RDA) for one or more nutrients; consump-

tion of fruits and vegetables is notably poor.4−8 American

meals, loaded with packaged, processed, nutrient-poor

foods, contribute to marginal deficiencies that result in a

shortage of micronutrients and antioxidants that are par-

ticularly important to surgical patients undergoing anes-

thesia, trauma, and wound healing. Older patients are

more susceptible to wound-healing problems because of

the interactions of body systems, environmental stresses,

and disease. Although they have the capacity to heal well,

older patients have a slower recovery rate. Aging also pro-

duces dysregulation of the immune system resulting from

changes in cell-mediated immunity. Deficits in micronu-

trients such as zinc, selenium, and vitamin B6 (common

in older adults) have a negative influence on immune

response. Because aging and malnutrition exert cumu-

lative influences on immune response, many older peo-

ple have poor cell-mediated immune response and are

therefore at increased risk of infection. The appropri-

ate use of nutritional supplements can be particularly

helpful in improving immune response in aging sur-

gical patients with protein, energy, and micronutrient

deficits.

HERBAL MEDICINES, PHARMACEUTICALS,

AND ANESTHESIA

With the greater availability of nutritional supplements,

many Americans use herbal preparations for the manage-

ment of specific symptoms and to combat changes asso-

ciated with aging. For example, men use saw palmetto to

treat benign prostatic hyperplasia, and women use dong

quai to relieve menopausal symptoms. Many herbal users

do not understand the interaction of herbal medicines

with pharmaceuticals or anesthesia, and so surgeons must

pay careful attention to the use of these products by their

patients. A smaller proportion of Americans use supple-

ments to maintain good health. The authors of a study

published recently in the Journal of the American Medi-

cal Association9,10 concluded that all adults should take

a daily multivitamin. This recommendation is based on

research demonstrating that a multivitamin may help pre-

vent chronic disorders such as heart disease, some cancers,

and osteoporosis. For aesthetic surgeons, knowing which

nutrients to include and which to exclude is the basis of

perioperative supplementation.

241
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SUPPLEMENTS TO AVOID DURING

THE PERIOPERATIVE PERIOD

For several years, discussion about which nutritional sup-

plements are contraindicated during the perioperative

period has been widespread.11−14Although many familiar

supplement and botanical therapies are valuable, their use

around the time of surgery can be problematic. The five

most popular herbal products in the United States, Ginkgo

biloba, St. John’s wort, ginseng, garlic, and echinacea,15,16

can all have negative side effects during this time. Adverse

reactions that may be caused by supplements include pro-

longed bleeding, interference with anesthesia, cardiovas-

cular disturbances, and interactions with pharmaceuti-

cals. It is recommended by the American Society of Anes-

thesiologists that supplements producing these effects be

avoided for at least two weeks before surgery and for at least

one week after.17 Table A-1 lists popular supplements that

should be discontinued during the perioperative period.

SUPPLEMENTS RECOMMENDED FOR USE

DURING THE PERIOPERATIVE PERIOD

Many herbs and nutraceuticals are potentially useful dur-

ing the perioperative period. Aesthetic surgeons can incor-

porate nutritional guidance and supplementation into

patient-care regimens to mitigate complications and opti-

mize outcomes. Simple, short-term guidance on nutri-

tional therapies can also be effective in enhancing patient

satisfaction. Recent statistics indicate that the likelihood

that a surgical patient will present with poor dietary habits

is quite high.4−8 Although a surgeon cannot change a

patient’s eating habits and lifestyle choices in the lim-

ited time between consultation and surgery, a focused

approach to nutrition is practical. It is important for

patients to know that caloric restriction is not recom-

mended during the perioperative period. Patients fre-

quently believe that the inactivity of recovery will cause

weight gain. However, the trauma of surgery and the subse-

quent wound-healing process increase metabolic require-

ments by 10% to 100%.18 Cutting calories during the peri-

operative period can therefore impair wound healing; the

reduction or elimination of beneficial nutritional supple-

ments during the perioperative period can deprive the

body of vital nutrients when they are most needed. Patients

who normally take supplements may experience dimin-

ished outcomes if they are instructed to discontinue all

supplements rather than to eliminate only those that are

contraindicated. I recommend that surgical patients aug-

ment the diet during the perioperative period with nutri-

tional supplements. Although there is no universal agree-

ment regarding supplements and dosages in the periop-

erative period, Table A-2 shows nutrients that are useful

for individuals undergoing aesthetic surgery; this listing

is based on the best available data and recent expert rec-

ommendations. Perioperative supplementation can have

a significant and measurable effect on surgical outcome

by favorably affecting four primary mechanisms: reduc-

tion of oxidation generated by surgery and anesthetic

agents; enhancement of immunity; reduction of bruis-

ing, swelling, and inflammation; and promotion of wound

healing.

OXIDATION AND ANTIOXIDANTS

Many anesthetic agents are a considerable source of cellular

oxidation, causing formation of reactive oxygen species or

free radicals, which in turn cause tissue damage and affect

wound healing. Excessive free radicals have many harm-

ful effects, including suppression of immune function,

disruption of normal cell activity, increased lipid peroxi-

dation, and abnormal cross-linking of protein molecules

resulting in tissue stiffness. Beneficial antioxidants can

deactivate unstable free-radical molecules resulting from

surgery, thereby playing an important role in the preven-

tion of further damage. The administration of specific

nutrients and compounds before surgery can help protect

patients against the more common forms of injury and

oxidation induced by anesthesia and surgery.19 The pres-

ence of these antioxidants in the cell can either prevent

free-radical formation or minimize damage by interrupt-

ing an oxidizing chain reaction. The body also produces

its own antioxidant defenses, including several enzymes

such as catalase, superoxide dismutase, and glutathione

peroxidase; all three can also be taken in supplement form.

However, it is usually simpler for patients to take supple-

ments that enhance the activity of these naturally produced

enzymes than to take the enzyme supplements directly.

Vitamins and minerals, such as carotenoids, vitamins A

and C, selenium, and bioflavonoids, act as antioxidants.

Because antioxidant systems and requirements in vari-

ous body organs differ, a combination of these substances
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Table A-1. Supplements contraindicated during the perioperative period

Supplement Use Adverse effects

Bilberry (Vaccinium myrtillus) Visual acuity; antioxidant Antiplatelet activity, inhibition of clot
formation

Dong quai (Angelica sinensis) Relief of menopausal disorders,
menstrual cramps

May potentiate anticoagulant
medications

Echinacea (Echinacea angustifolia) Immune-system stimulant Can cause hepatoxicity;
contraindicated with hepatoxic
drugs (e.g., anabolic steroids,
methotrexate)

∗Ephedra (Ma huang) CNS stimulant, appetite suppressant,
antiasthmatic, nasal decongestant,
bronchodilator

Hypertension, tachycardia,
cardiomyopathy dysrhythmia,
myocardial infarction

Feverfew (Tanacetum parthenium) Migraine preventive; used to relieve
allergy symptoms

May affect clotting components;
contraindicated with warfarin and
other anticoagulants

Fish oil Contains omega-3 derivatives DHA
and EPA; used to treat
hypercholesterolemia and increased
triglyceride levels

EPA and DHA inhibit platelet adhesion
and aggregation; excessive doses
can inhibit wound healing

Garlic (Allium sativum) Antispasmodic, antiseptic, antiviral,
antihypertensive; used to treat
hypercholesterolemia

Contraindicated with warfarin and
other anticoagulants, NSAIDs,
aspirin

Ginger (Zingiber officinale) Antiemetic, antispasmodic Risk of prolonged clotting time;
contraindicated with warfarin and
other anticoagulants, NSAIDs,
aspirin

Ginkgo (Ginkgo biloba) Antioxidant; enhances cerebral blood
flow, alleviates vertigo and tinnitus

Inhibition of platelet activity factor;
contraindicated with warfarin and
other anticoagulants, NSAIDs,
aspirin

Ginseng (Panax gingseng,
P. quinquefolium)

Improves physical and cognitive
performance; antioxidant

May interact with cardiac and
hypoglycemic agents;
contraindicated with warfarin or
other anticoagulants, NSAIDs,
aspirin

Goldenseal (Hydrastis canadensis) Mild laxative; reduces inflammation May worsen swelling and high blood
pressure

Hawthorne (Crataegus laevigata) Used for ischemic heart disease,
hypertension, angina, and chronic
congestive heart disease

Potentiates actions of digitalis and
other cardiac glycosides

Kava kava (Piper methysticum) Sedative, analgesic, muscle relaxant,
anxiolytic

May potentiate CNS effects of
barbiturates, antidepressants,
antipsychotics and general
anesthesia

Licorice (Glycyrrhiza g/abra) Used to treat gastric and duodenal
ulcers, gastritis, and bronchitis

May cause high blood pressure,
hypokalemia, and edema

Melatonin Used for jet lag, insomnia, and
seasonal affective disorder

May potentiate CNS effects of
barbiturates and general anesthetics

Red clover (Trifolium pretense] Used to relieve symptoms of
menopause

May potentiate existing anticoagulant
medications

St. John’s wort (Hypericum
perforation)

Antidepressant for mild to moderate
depression

Contraindicated with other MAOIs or
SSRIs; photosensitivity; multiple
drug interactions
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Table A-1. (Continued)

Supplement Use Adverse effects

Valerian (Valeriana officinalis) Sleep aid, mild sedative Contraindicated with sedatives and
anxiolytics

Vitamin E
Antioxidant; used in treatment of

cardiovascular disease
Anticlotting activity may prolong

bleeding time
Yohimbe (Corynanthe yohimbe) Aphrodisiac, sexual stimulant Hypertension; tachycardia; increases

potency of anesthetic agents

CNS = Central nervous system; DHA = docosahexaenoic acid; EPA = eicosapentaenoic acid; MAOI = monoamine oxidase
inhibitor; NSAID = nonsteroidal anti-inflammatory drug; SSRI = selective serotonin-reuptake inhibitor.

may provide the best protection against free-radical dam-

age. The current evidence does not favor the use of large

(megadoses) of individual nutrients. Administration of

smaller, more measured doses of a broad spectrum of sev-

eral supplements is recommended for antioxidant pro-

tection. With surgery, decreases in blood and tissue lev-

Table A-2. Supplements recommended for use in the perioperative period

Supplement/nutrient Mechanism of action Dosage range

Vitamin A (carotenoid or retinol
palmitate)

Antioxidant; required for new cell growth
and maintenance and repair of
epithelial tissue

15,000–25,000 lU/d
(carotenoid/palmitate blend) limit
use to 4 wk

Vitamin C (ascorbic acid) Antioxidant; necessary for tissue growth
and repair; primary role in formation of
collagen

500–750 mg daily (divided doses)

B vitamins “Anti-stress” group of water-soluble
vitamins; necessary for multiple
metabolic pathways

Best taken as B-100 complex: thiamine
(B1) riboflavin (B2), niacin (B3),
pyridoxine (B6), biotin, pantothenic
acid, folic acid, cobalamin (B12),
choline, inositol

Zinc Antioxidant; essential for protein synthesis
and collage formation

15–21 mg/d

Selenium Antioxidant; inhibits oxidation of fats,
protects vitamin E

150–210 mcg/d

Copper Required for cross-linking of collagen and
elastin; required for formation of
hemoglobin, red blood cells, and bone

1.5–2 mg/d

Arnica montana Administered in homeopathic remedy for
bruising and swelling

Bromelain Proteolytic enzyme; used to minimize
inflammation and soft-tissue injury

1,500 mg/d, 2,000–3,000 MCU/d

Flavonoids (quercetin and citrus
bioflavonoids)

Antioxidant, anti-inflammatory; function
with vitamin C to prevent bruising and
support immune function

600–1,500 mg/d

MCU = Milk clotting units

els of several nutrients have been documented. At the

same time, surgery and anesthesia can increase antioxidant

requirements. For example, a decrease in the plasma con-

centration of vitamin C during the postoperative period,

frequently affecting patients and associated with organ

failure, has been postulated to be caused by increased



P1: PBU

cufx091-19 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:41

Appendix A 245

radical-scavenging activity in response to surgical

trauma.20 Nutrient deficiency may be exacerbated because

patients typically fast before and after surgery. For the

many patients who take antioxidant supplements regularly

and may build up an increased requirement, a shortage of

these nutrients is particularly detrimental.

IMMUNITY

Marginal nutritional status and aging are associated with

alterations in cellular physiology and immune function,

both important factors for the surgical patient. Anesthe-

sia, stress, and pain may also substantially alter the immune

system, with potential affects on postoperative function.

Nearly all nutrients play a crucial role in maintaining opti-

mal immune response; deficient or excessive intake can

negatively affect immune status and pathogen suscepti-

bility. Because nutrient status contributes to immuno-

competence, the lack of certain nutrients can suppress

immune functions that are fundamental to host protec-

tion. Excessive caloric intake and obesity can also influ-

ence immune mechanisms. Obesity can promote diabetes,

which can significantly alter the immune state. In addition,

immunity becomes weaker with aging, and this trend is

enhanced by poor nutrition. Zinc is particularly impor-

tant to the immune system, playing a vital role in more

than 300 enzymes that facilitate chemical reactions needed

for immune function. Zinc is required for development

and activation of T-lymphocytes, and even a moderate

deficiency can adversely affect the immune system.21 Zinc

deficiency can be manifested in increased susceptibility

to a variety of pathogens through many pathways, rang-

ing from the barrier of the skin to gene regulation within

lymphocytes.22 Zinc affects these key immunologic medi-

ators because of its role in basic cell functions such as

DNA replication, RNA transcription, cell division, and cell

activation. Small doses of zinc supplements can increase

T-lymphocyte levels and have the potential to decrease

the incidence of postsurgical infection and its associated

complications. Vitamin A also helps regulate the immune

system.23,24 Studies in animal models and cell lines show

that vitamin A and related retinoids play a major role in

immunity, including lymphopoiesis, cytokine expression,

antibody production, and the function of nearly all white

blood cells. In particular, natural killer cells, macrophages,

and lymphocytes are activated by vitamin A. Vitamin

A has been documented to boost immune responses in

the elderly, people with marginal nutrition, and patients

undergoing surgery.

BRUISING, SWELLING, AND INFLAMMATION

An innovative approach used in aesthetic surgery to reduce

inflammation, swelling, and bruising is to provide tis-

sue levels of selective anti-inflammatory agents before the

induction of anesthesia and surgery. With injury caused

by surgery comes the release of vasoactive substances and

pain-inducing chemicals. This proinflammatory process

can be attenuated by botanical compounds such as brome-

lain, an enzyme derived from pineapple stem. Brome-

lain supplementation before and after surgery has been

shown to reduce swelling, bruising, healing time, and pain.

Bromelain’s effectiveness as a selective anti-inflammatory

agent has been demonstrated in several published double-

blind studies. It is most commonly used to treat inflam-

mation and soft-tissue injuries, and it has been shown to

speed healing from bruises and hematomas.25 Bromelain

treatment after blunt injury to the musculoskeletal system

results in reductions in swelling, pain (at rest and during

movement), and tenderness.26 Presurgical administration

of bromelain can accelerate visible signs of healing.27,28

Bromelain has low toxicity in the recommended dosage

ranges, and in human clinical trials it has been gener-

ally well tolerated and free of side effects. Recently, aes-

thetic surgeons have become familiar with the benefits of

bromelain in the treatment of inflammation and resorp-

tion of hematomas. A second herbal remedy that has been

touted widely for use in plastic surgery is Arnica mon-

tana, which is administered in a homeopathic dilution

and has the potential to reduce pain and swelling and

to improve healing of soft-tissue injuries. Many aesthetic

surgeons have recommended this compound, but, like all

homeopathic remedies, arnica is the subject of consider-

able debate in conventional medical circles. The available

evidence from clinical trials indicates that homeopathic

arnica’s toxicity is negligible and that arnica is safe for use

in the perioperative period.29 However, cosmetic surgeons

should be cautious. In a small percentage of patients who

take excessive doses of arnica before surgery, bleeding and

bruising during surgery may be increased. It is probably

wise to advise patients to refrain from taking arnica dur-

ing the preoperative period. Until homeopathy is better
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understood, it would be wise to keep an open mind with

regard to arnica and to maintain communication with

patients who use it.

WOUND HEALING

Wound healing is an orderly progression including inflam-

mation, epithelialization, angiogenesis, and the accumu-

lation of cells necessary to heal the tissue. Like many other

bodily functions, wound healing is often straightforward

and successful. However, a patient in poor health may not

heal so easily. From a nutritional standpoint, raw mate-

rials are required for the formation of new tissues and

blood vessels. This complex activity can be severely ham-

pered by a diet lacking in essential nutrients. Several of

the nutrients listed in Table A-2 can affect wound heal-

ing. Vitamin C is a key requirement for proper wound

healing. Adequate levels of vitamin C are necessary for

function of the enzyme protocollagen hydroxylase, which

produces collagen, the primary constituent of granula-

tion tissue. The importance of vitamin C in the wound-

healing process has long been recognized. It is evident

from clinical experience and reported studies that wound

healing requires more vitamin C than diet alone can easily

provide.30 The need for daily replenishment through sup-

plements is increased because vitamin C is water-soluble

— any excess is excreted rather than stored. Ophthalmol-

ogists routinely administer vitamin C to patients under-

going corneal transplantation, in which optimal wound

healing is critical. The relative safety and effectiveness

of vitamin A in surgical patients is well documented.31

Vitamin A’s significant wound-healing activity is related

to the use of corticosteroids before surgery. Anti-

inflammatory corticosteroids significantly impair wound

healing by interfering with inflammation, fibroblast pro-

liferation, collagen metabolism, and reepithelialization.

These actions are mediated by the antagonism of var-

ious growth factors and cytokines. Vitamin A restores

the inflammatory response and promotes epithelialization

and the synthesis of collagen and ground substances.16

As noted in Table A-2, a typical recommended daily dose

is 25,000 IU for no longer than four weeks total periop-

eratively. Reported incidences of vitamin A toxicity are

relatively rare, averaging fewer than ten cases per year

from 1976 to 1987. The overconsumption of vitamin A

supplements, occurring after ingestion of 500,000 IU or

>100X the RDA), typically produce symptoms that are

reversible.32 The use of vitamin A does require some

caution: It should not be used by pregnant women and

should be used only for short periods in women who may

become pregnant. The importance of perioperative nutri-

tion is growing with the increased likelihood that surgical

patients will have age- and obesity-related problems. It is

important for surgeons to make patients aware of supple-

ments that are known to cause perioperative problems and

to recommend supplements that boost patient nutrition

in the critical period surrounding surgery.
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Reflections on Thirty Years as an Expert Witness

Norig Ellison, M.D.

INTRODUCTION

Threat of malpractice litigation is a fact of life in American

Medicine and well recognized. That the threat and its costs

vary greatly by both specialty and geography is equally well

recognized (e.g., an academic anesthesiologist in Philadel-

phia pays more than three times what comparable insur-

ance costs in San Francisco). Physicians in California credit

the Medical Injury Compensation Reform Act (MICRA)

of 1975 for their low premiums and physicians in Pennsyl-

vania attribute high premiums to an inability to convince

the state legislature to pass a “MICRA” equivalent. This

failure currently has the potential to effect healthcare in

Pennsylvania adversely. For example:

1. Premiums for category 5 (highest risk) specialists

are more than $200,000 annually.

2. Young physicians trained in high-risk specialties are

electing to go elsewhere.

3. Hospitals are closing labor and delivery suites to

avoid carrying insurance coverage for same.

On the positive side, in Pennsylvania, anesthesia has moved

progressively from category 5 to category 3 over the past

twenty years. This move reflects the national improvement

in the safety of the anesthetized patient (Fig. B-1).

WHO CAN BE AN EXPERT WITNESS?

Most witnesses in a trial do not express an opinion – that is,

they only testify to the events which they have “witnessed”

or to the facts as they know them. In contrast, expert wit-

nesses are specifically recruited by lawyers on both sides

of a case to express their opinions on the issue, especially

on medical malpractice cases. Why is this so? The “jury

of peers,” who will judge the facts, lack the expertise to

take the facts as presented to them by the “fact witnesses”

and reach a conclusion. Lawyers on both sides will bring

in expert witnesses to educate the jurors on what con-

stitutes “Standard of Care” and if a particular treatment

was appropriate. In fact, in a medical malpractice case, the

jury’s decision often will depend on which side’s expert

witnesses are the most credible.1

As a defense expert witness, I have had frequent

opportunity to review the statements of plaintiff ’s expert

witnesses. Often as I compare my analysis to that of the

plaintiff ’s expert witness, I marvel how two individuals

educated in the same profession and practicing the same

specialty can profess such divergent opinions as to stan-

dard of care in general or a specific physician’s practice in

particular after reviewing the same set of documents.

“Peer” is defined as “one of equal standing with

another.”2 If a pediatric cardiac anesthesiologist is being

sued, does that mean the jurors will be pediatric cardiac

anesthesiologists? Absolutely not! In addition to the fact

that it would be unlikely to find a sufficient number of

them within a given jurisdiction to serve as jurors, physi-

cians would almost certainly be eliminated from consid-

eration by the plaintiff ’s lawyer because of potential bias

toward the defending physician. That helps explain why,

as previously mentioned, the jury may lack the expertise

to reach a conclusion based on just the facts.

Surely, however, the expert witnesses on both sides

would certainly be a pediatric cardiac anesthesiologist.

Unfortunately, this is not required. In thirty-seven states,

expert witnesses are required only to possess a medical

license in their state of residency (Table B-1).

While it may be true that, at one time, there was a

“conspiracy of silence” that kept physicians from tes-

tifying against other physicians, that day is long gone.

Why do physicians testify on behalf of the plaintiff?

Some might testify to discourage “bad physicians” from

practicing medicine. Another motivating factor is the

248



P1: PBU

cufx091-20 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:41

Appendix B 249

0.001

0.00075

0.00005

0.00025

0
1940 1950 1960 1970

Year

1980 1990 2000

0

10,000

20,000

30,000

40,000

Mortality

Rate

ASA

Membership

Figure B-1. Anesthesia mortality versus ASA membership. The
inverse relationship between mortality and available anesthesiol-
ogists is clearly shown by the exponential decrease in mortality
being mirrored by an exponential increase in ASA membership.
ASA, American Society of Anesthesiologists. From the American
Society of Anesthesiologists with permission of the publisher.

financial rewards that can be obtained. Regardless, the

AMA Board of Trustees has affirmed that it encourages

physicians to recognize their ethical duty as learned profes-

sionals to assist in the administration of justice by serving

as experts.3

Table B-1. States with no expert
witness provisions

Alabama Nebraska
Alaska Nevada
Arizona New Hampshire
California New Jersey
District of Columbia New Mexico
Georgia New York
Hawaii North Carolina
Illinois North Dakota
Indiana Oklahoma
Iowa Oregon
Kansas Pennsylvania
Kentucky South Carolina
Louisiana South Dakota
Maine Utah
Maryland Vermont
Massachusetts Virginia
Michigan Washington
Minnesota Wisconsin
Missouri Wyoming
Montana

Reprinted from Ellison (1) with permission of the publisher.

Who should be recruited as defense expert witnesses?

Partners or close associates would be acquainted with the

local standard of care, but the plaintiff ’s lawyer will quickly

bring out the close association and thereby plant the pos-

sibility of biased testimony in the juror’s mind.

In selecting any expert witness, be it for the plaintiff

or the defendant, consideration should be given to such

obvious issues as a similar area of practice, certification

in the specialty, and experience in the subspecialty (e.g.,

pain, critical care) if appropriate, and national reputation

as evidenced by publications or positions held in national

specialty organizations. Less obvious, but equally impor-

tant, is the impression the witness will make on the jury. A

distinctive accent, be it from abroad or just another region

of the country, may offend jurors who are parochial. Expert

witnesses must also be able to respond quickly to opposing

lawyers’ attempts to impugn their testimony.

CLOSED CLAIMS PROJECT OF THE AMERICAN

SOCIETY OF ANESTHESIOLOGISTS (ASA)

In 1984, the ASA Closed Claims Project began to collect

data from closed claim files of (currently thirty-five) co-

operating malpractice insurance companies. This data

identified the major causes of anesthesia-related patient

injury. In this way, ASA can determine where to place

emphasis when trying to improve both the care and safety

of the anesthetized patient.4

While the cooperating insurance companies cover more

than 60% of the practicing anesthesiologist in America, the

total number of anesthetics administered by these anesthe-

siologists is unknown—thus, there is no denominator to

go with the numerator and an incidence cannot be calcu-

lated. However, after twenty years of data collection, it is

possible to look at trends over time and the response to

interventions. Each year the June issue of the ASA Newslet-

ter features reports from the Professional Liability Com-

mittee and these reports reflect both these trends and the

responses to interventions. For example:

1. Claims for death and brain damage have decreased,

confirming that the severity of anesthesia-related

damage has decreased (Fig. B-2).

2. Conversely, the claims for nerve damage have

remained constant. In certain susceptible patients,

nerve injury may occur in spite of conventionally



P1: PBU

cufx091-20 CUFX091/Friedberg 0 521 87090 9 Feb. 2, 2007 19:41

250 Norig Ellison

% OF TOTAL CLAIMS IN TIME PERIOD

n=674 n=2904 n=783

N = 4,459 Claims

1970-79 1990-94

Death

Brain damage

Nerve injury

1980-89

50%

40% 41%
*

15%
*

15%
12%

9%
*

16%

32%

22%
* 18%

30%

20%

10%

0%

Figure B-2. The incidence of death, brain damage, and nerve injury as a percentage of total claims in a given time period. A significant
reduction in the proportion of claims for death and brain damage occurred between 1970–79 and 1990–1994 (p 0.01, test). Reproduced
with permission from Anesthesiol 91:552,1999.

accepted methods of positioning and padding.5

Therefore, the occurrence, especially of an ulnar

neuropathy postoperatively, does not necessarily

mean malpractice.

3. Claims for respiratory damaging events have clearly

decreased (Fig. B-3). ASA’s first practice parameter,

Management of the Difficult Airway, was approved

in 1992 and revised in 2002 in response to the recog-

nition of this major risk.6 The decrease reflects favor-

ably on the effect of the parameter. The advent of
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Figure B-3. Claims for respiratory damaging events as a propor-
tion of all claims is the database for each time period. ∗p < 0.5
for the 1975–90 and 1990+ time periods. Reproduced with per-
mission from ASA Newsletter 60:11,1996.

pulse oximetry in the mid 1980s and adoption of

capnographic confirmation of tracheal intubation

as an ASA standard at that time undoubtedly con-

tributed to this improvement also.

MALPRACTICE INSURANCE CLAIMS

A larger, but more general, source of data regarding

malpractice litigation is available from the Physician’s

Insurance Association of America that summarizes data

reported by eighteen physician-owned insurance compa-

nies covering all specialties in every region of the country.7

This data source permits a comparison of anesthesia-

related claims to other specialties. For example, in terms of

average payout, over $250,000 of all cases between 1985–

1997 anesthesia ranked third (Table B-2) and, in terms of

average payout of all claims paid, anesthesia ranks eighth

(Table B-3).

An analysis of “the most expensive locations” helps

explain why anesthesia premiums are what they are. Nearly

half the claims (46.6%) originate in the two locations

where anesthesiologists primarily work: the operating

room and the labor and delivery suite (Fig. B-4).

The most common reason for malpractice claims in

general as well as for anesthesia and surgery are listed

in Table B-4. In all twenty-four specialties, “no medical
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Table B-2. Expert witness requirements by state

State Rules

Arkansas Prohibits testimony from expert witnesses whose compensation depends on outcome of suit.
Health care provider shall not be required to give expert opinion testimony against himself or
herself except with respect to discovery

Colorado Expert witness must be licensed physician and substantially familiar with standard of care on date
of injury

Connecticut Expert witness must be licensed physician practicing for five years before date of injury
Delaware Expert testimony on deviation from applicable standard unless panel found negligence to have

occurred and caused injury complained of Expert witness must have knowledge of locality or
similar locality in order to testify

(Locality rule: any Delaware physician in active practice may testify as to standard of care)
Florida Expert testimony by licensed physician in same practice or practicing for five years before

claim filed
Idaho Expert witness must have knowledge of community standards
Mississippi Expert witness must be licensed physician
Ohio Expert testimony limited to licensed physician or surgeon who devotes three-quarters of his or her

time to active clinical practice or teaching
Rhode Island Only those persons whose knowledge, skill, experience or training qualifies them as experts will

be permitted to testify
Tennessee Expert witness must be licensed in Tennessee or contiguous state and practice for one year

preceding date of injury
Texas Expert witness must be practicing physician or training medical residents
West Virginia Expert witness must be licensed physician and engaged in the same or substantially similar

medical field as defendant

Reprinted from Ellison (1) with permission of the publisher.

misadventure” (NMM) was listed among the top three rea-

sons, but only in anesthesia and psychiatry was NMM the

top reason. NMM means the physician did nothing wrong

but was involved in the patient’s care in some way—and

on occasion contributed to the payment, obviously some-

times significantly.

A more complete analysis of anesthesia-related claims is

provided in Figure B-5. The troika of death, brain damage,

and peripheral neuropathy comprises 62% of all claims.

In the remaining 38%, another four categories comprising

14% presumably are related to anesthesia procedures: air-

way trauma, pneumothorax (central line cannulation or

high peak conspiratory pressure), headache (post-lumbar

puncture), and aspiration.

MALPRACTICE INSURANCE COSTS

A recent survey of forty-six medical liability insurance car-

riers found the average premium for an anesthesiologist

was $20,611, but the range was from $3,458 to $62,400!8

Part of this range can be explained by history of lawsuits

and performance of high-risk procedures such as invasive

pain management. The remainder is essentially geograph-

ically determined with the highest premiums occurring in

Florida, Illinois, Michigan, and Ohio.

Interestingly, when 1985 premiums are adjusted for

inflation and compared to the 2004 premiums, the former

is 35% higher (Fig. B-6). The aforementioned improve-

ments in patient safety due to the adoption of monitors

and practice standards/guidelines have been credited for

these savings.

It is paradoxical, and at the same time the administra-

tion of anesthesia is becoming safer, malpractice insur-

ance premiums are increasing. Why? Mills has addressed

the issue of increasing premiums.9 While adverse patient

outcomes are the underlying factor in establishing rates,

the costs associated in both resolving and defending claims

have increased between 1994 and 2000, 84% for the former

and 39% for the latter. Volatile jury awards have also con-

tributed (Table B-5). Superimposed on these factors have
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Table B-3. Which specialties have the biggest payouts?

% of paid claims
$250,000 and over Average payout

1. Neurology 24 $662,715
2. Pediatrics 26 662,275
3. Anesthesiology 21 639,153
4. Surgery, Ob/Gyn 26 631,890
5. Radiation therapy 26 626,590
6. Dermatology 12 607,997
7. Pathology 25 603,208
8. Neurosurgery 30 598,850
9. Surgery, cardiovascular

and thoracic
19 584,722

10. Emergency medicine 16 575,622
11. Cardiology,

non-surgical
22 575,123

12. Gynecology 12 574,333
13. Gastroenterology 13 559,336
14. Psychiatry 16 548,217
15. Surgery, general 17 532,389
16. Otorhinolaryngology 19 523,413
17. Internal medicine 19 523,167
18. Radiology 15 503,778
19. FP/GP 14 500,229
20. Surgery, orthopedic 16 490,909
21. Surgery, urologic 14 485,345
22. Ophthalmology 16 466,625
23. Surgery, plastic 8 461,257

For claims that lead to indemnity payments of at least $250,000, some spe-
cialists take a harder hit than others. As a group, Ob/Gyns wind up with the
biggest total payout. Data are from 1985–1997.

been insurance-industry–related factors. Between 1994

and 2000, there was significant competition within the

malpractice insurance industry, resulting in a reluctance to

increase premiums despite increased losses. This resulted

in several large companies becoming insolvent and oth-

ers, including St. Paul, which was the largest malprac-

tice insurer, leaving the malpractice market completely.

Both the loss of competition with the decrease in insur-

ers and a decrease in investment income, the latter

a national factor totally unrelated to the malpractice

issue, have further contributed to the premium increase

(Table B-6).

Malpractice “hot spots”

Patient’s room

Labor and delivery room

Operating room

Critical-care unit

11.6

% of claims

6.9

33.9

1.7

Radiology department

Emergency department

Other inpatient

Total outpatient

3.8

6.7

6.1

30.2

Figure B-4. Malpractice “hot spots.” Reproduced with permission from Medical Economics, August 24, 1998, p 118.
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Table B-4. How 23 specialties compare in number of claims

% closed with
Claims payout Average payout

Surgery, Ob/Gyn 22,217 36.43 $216,392
Internal medicine 20,319 27.36 153,028
FP/GP 17,372 37.42 122,172
Surgery, general 16,812 36.06 143,415
Surgery, orthopedic 15,729 30.07 130,563
Radiology 8,162 29.96 127,466
Surgery, plastic 6,105 29.47 83,379
Anesthesiology 5,940 36.65 176,544
Pediatrics 4,783 29.61 226,818
Ophthalmology 4,516 30.29 133,252
Surgery, cardiovascular

and thoracic
4,159 24.01 164,727

Surgery, urologic 3,849 30.32 122,087
Neurosurgery 3,798 28.74 235,738
Otorhinolaryngology 2,530 32.20 151,282
Emergency medicine 2,217 28.37 140,038
Neurology 2,194 20.48 215,358
Cardiology 1,978 18.85 182,453
Dermatology

(non-surgical)
1,874 32.17 103,285

Gynecology 1,812 32.76 109,333
Psychiatry 1,557 22.86 136,021
Radiation therapy 1,297 22.66 208,879
Gastroenterology 1,105 21.88 127,315
Pathology

(non-surgical)
1,006 30.72 204,955

Overall, 89.5 percent of the claims recorded by the PIAA from 1985 through 1997
have been closed. In the nearly 32 percent of cases that resulted in an indemnity
payout, the average paid was $154,910.
The figures in this table give only a general idea of how specialties compare. The
number of claims is not weighted according to the number of physicians in each
specialty. Reprinted from Preston (7).

Figure B-5. Most common complications in the ASA Closed Claims Project database. Some claims involve multiple complications.
Figures have been rounded. Reproduced with permission from ASA Newsletter 60:15, 1996.
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Inflation–Adjusted Anesthesia Malpractice Premiums
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Figure B-6. Inflation-adjusted anesthesia malpractice premiums.
Mean premiums for liability insurance. For anesthesiologists in
the United States adjusted for inflation in 2004 dollars using the
U.S. Consumer Price Index. Adjusted premiums during 2002–04
were still more than 30% below these in 1985. Reproduced with
permission ASA Newsletter 68:6,2004.

Table B-5. What specialists are sued for

Average
payout

All Fields
Improper performance $134,360
No medical misadventure 139,411
Errors in diagnosis 169,037
Failure to supervise or monitor case 189,461
Medication errors 114,192

Surgery, general
Improper performance $144,419
No medical misadventure 135,377
Errors in diagnosis 180,318
Failure to supervise or monitor case 160,570
Performed when not indicated or

when contraindicated
136,931

Anesthesiology (top five causes)
No medical misadventure $168,107
Improper performance 118,074
Intubation problems 228,514
Problems monitoring patient during

surgery
270,224

Tooth injuries 8,333
Internal medicine (top five causes)

Errors in diagnosis $178,189
No medical misadventure 123,117
Improper performance 123,910
Failure to supervise or monitor case 160,944
Medication errors 108,418

Table B-6. Factors that Influence malpractice
premium rates

Medical Quality of care
Nature and severity of injury
Defensibility
Documentation

Legal Volatility of jury award
Level of tort reform
Limits of coverage
Increasing defense costs

Economic Validity of rate level
Competition entering and exiting

malpractice market
Increases and decreases in investment

income

Reprinted from Mills (9) with permission of the American
Society of Anesthesiologists

PREVENTIVE MEDICINE

The term “defensive medicine” has been used to describe

one’s practice of ordering unnecessary tests to protect

against lawsuits. Here the term “preventive medicine” is

used to describe steps that are taken to avoid preventable

errors. To prevent patient mix-up or wrong side/site

surgery, three steps are recommended:

1. Both the anesthesiologist and the circulating nurse

independently or jointly confirm the patient’s name

and the planned procedure with the patient on

arrival in the operating room.

2. Prior to induction, the surgeon or his designee mark

the operative site.

3. After the induction and prior to the incision, a

“TIMEOUT” is called where the surgeon, anesthe-

siologist, and nurse jointly identify the patient and

agree on the procedure. Recording the timeout on

the anesthesia record is encouraged.

Documentation legibly and contemporaneously of the

administration of anesthesia is essential. If a second

sheet is needed before the time graph is filled up, going

on to a second sheet is preferred to a cramped inade-

quately documented record. Equally important is a care-

ful documentation of what may be done in the PACU or

ICU. The Anesthesia Patient Safety Foundation advocates
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electronic records to address both the legibility and timing

issue.

The increasing use of electronic instruments in the OR

hastened the demise of ether and cyclopropane as anes-

thetic agents, thus eliminating the risk of explosion from

these agents. Today, intra-operative fires most commonly

involve head and neck procedures with the surgical instru-

ment, either electrocautery or laser, as the ignition source.

Use of supplemental oxygen will increase this risk. Com-

munication and coordination between surgeon and anes-

thesiologist are essential to prevent this risk.

Burns due to inappropriate attempts to warm

patients—either with heated bags or unauthorized use

of thermal blankets/hot air sources—are other clearly pre-

ventable injuries.

EXPERT WITNESS CASE REVIEW

Long before a malpractice case comes to trial, expert wit-

nesses will be recruited by both the plaintiffs’ and defen-

dants’ lawyers. Indeed, if the former’s expert concludes

that there is no evidence of malpractice, that may be the

end of the case. Unfortunately, plaintiff ’s lawyers always

seem able to find an anesthesiologist who is willing to say

anything to anybody for a price.

Indeed, a major problem regarding expert witness tes-

timony has been dealing with these “professional wit-

nesses” who appear willing to testify anywhere, anytime,

to anything. Defense counsel for many years cautioned

about taking any action against these individuals for fear

of being accused of witness tampering. The American

Academy of Neurosurgeons (AANS) deserves credit for

standing up and challenging irresponsible witnesses who

develop new theories of causation unsupported by scien-

tific evidence to explain how/why a physician commit-

ted malpractice. The AANS expelled a member who was

considered to have offered irresponsible testimony. This

case went all the way to the U.S. Supreme Court, which

affirmed the right of a professional society to police its

members.

In 2004, the ASA House of Delegates approved a mecha-

nism for reviewing testimony of expert witnesses in closed

cases and, if appropriate, recommending sanctions. These

may include either suspension or expulsion of members

who are found to have provided irresponsible testimony.

One problem is that the anesthesia professional witness

61%32%

6%

61%32%

6%

1%

Dropped/DismissedDropped/Dismissed

Outcome of Malpractice Case Closed in 2001

Sources: Physician Insurers Association of America

SettlementsSettlements

Defense VerdictsDefense Verdicts

Plaintiff Verdict

Figure B-7. Outcome of malpractice cases closed in 2001. Repro-
duced with permission from Physician Practice 13:32,2003.

may not belong to the ASA. In these cases, at least the tes-

timony offered can be labeled irresponsible and in future

cases, this fact can be introduced to attack the credibility

of the professional expert witness.

FINAL REFLECTIONS

The good news is that only 7% of malpractice cases go

to trial and 85% of those return a verdict for the defense

(Fig. B-7). The bad news is that 32% of cases are settled,

invariably with a payment that may be substantial. How-

ever, in many cases, a small payment is made “to make the

case go away,” the thought being that the expense of a trial

would be greater than a small payment.

Nevertheless, the current system is broken. Many

patients are compensated who have not been injured. The

“no medical misadventure” discussed previously attests to

this.

Patients who are injured may not be compensated due

to failure to file claims or inadequate legal representation.

Do I know of any such cases? No, but the statement has

been repeated so many times that I suspect somewhere,

sometime there may have been a patient who was not com-

pensated.

A new system of medical injury compensation is needed.

Alternatives include binding arbitration by impartial pan-

els, no-fault insurance, specialized health courts such as

currently exist in the areas of taxes, worker’s compensa-

tion, and labor issues.
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abdominoplasty
general anesthesia for, 162
local anesthesia for, 109, 111
minimally invasive anesthesia r© for,
psychological aspects of, 189
respiration risks of, 238

accreditation
for anesthesiologists, 201
for dentist anesthesiologists, 48
differing standards for, 212, 218
issues in, 211
for office-based anesthesia, 14, 211, 212
reimbursement and, 223

Accreditation Association for Ambulatory
Health Care (AAAHC), 211

acetaminophen
dental procedures and, 55
in MIA™, 5, 9
in TIVA, 116, 117

acne treatment, 185
adrenergic alpha-agonists

dental anesthesia and, 55
regional anesthesia and, 136
for TIVA, 115, 116

adrenergic beta-agonists, 17, 118, 119
Advanced Cardiac Life Support (ACLS),

17, 229
adverse events, 79, 215. See also

complications, perioperative
aging, 184, 241
airway continuum, 120
airway patency management

algorithm for, 8, 18
in cosmetic procedures, 121
in dental procedures, 49, 50–53
devices for, 18, 120, 121, 122
interventions for, 12
legal issues in, 236

Aldrete score, 164
allergy history, patient’s, 18
alloplastic body augmentation, 111
alopecia, 186
ambulatory surgery (AS)

growth of centers for, 171
vs. office-based surgery, 207

risks associated with, 78, 133
American Academy of Cosmetic Surgery

(AACS), 183
American Association for Accreditation of

Ambulatory Surgery Facilities
(AAAASF), Inc., 11, 211, 212

American Board of Anesthesiology
(ABA), Inc., 48

American Dental Association (ADA), 47
American Dental Board of Anesthesiology

(ADBA), 48
American Osteopathic Association

(AOA), 211
American Society for Aesthetic Plastic

Surgery (ASAPS), 77
American Society for Dermatologic

Surgery (ASDS), 77, 183
American Society of Anesthesiologists

(ASA)
clinical levels of sedation by, 13
Closed Claims Project of, 249, 253
membership/specialties of, 48
mortality vs. membership in, 249
office-based guidelines by, 157
physical status classifications by, 172

American Society of Plastic and
Reconstructive Surgeons (ASPRS), 79

American Society of Plastic Surgeons
(ASPS)

accreditation and, 201
DVT task force by, 166
liposuction statistics by, 77
plastic surgery statistics by, 183

American Society of Regional Anesthesia
(ASRA) and Pain Medicine, 134

analgesia, adequate
BIS monitoring and, 3
inferences regarding, 8, 45
levels of, 11
patient movement and, 3, 8, 42

analgesia, preemptive
clonidine and, 9
dissociative effect for, 44, 46
essential concepts of, 43
ketamine and, 5

in MIA™, 12, 42–45
non-opioid (NOPA), 42
postoperative nausea/pain and, 4

analgesics. See non-opioid analgesics;
opioid analgesics

anatomy. See sensory anatomy
androgenetic alopecia (AGA), 186
anesthesia

goals of, 132
history of, 86
primary components of, 37

anesthesia practitioner, 218
anesthesiologist

attitude of, 20, 43
due diligence by, 200
education by, 19, 21–22, 44
as final gatekeeper, 226, 228
medical care by, 172
MIA™ and, 45
vs. nurse anesthetist, 217
questions to ask, 56

anesthetic agents, selecting, 114, 157
anesthetic toxicity, 140, 149
anorexia, 192
antacids, 179
anti-aging procedures, 184
antibiotics, 74
anticoagulants, 134
antidepressants, 74
antiemetic agents

dental anesthesia and, 56
prophylactic use of, 19, 59, 178

antifungals, 75
antihypertensives, 74
anti-inflammatory agents. See

non-steroidal anti-inflammatory
agents (NSAIDs)

Anti-kickback Statute, 201
antioxidants, 242
antiseizure agents, 75
anxiety, 177
anxiolysis,
aspiration, 49, 162
aspiration pneumonitis, 178
assessment. See pre-anesthetic assessment

257
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assistance for sedation, 11, 12, 13
asthma history, patient’s, 18

back pain, 138, 140
bariatric surgery, 189
benzodiazepines

ketamine and, 39
in regional anesthesia, 136
for sedation, 13
for TIVA, 115, 116

beta-blockers. See adrenergic
beta-agonists

bicarbonate, 140
billing/payment for anesthesia care, 204,

208, 222
bispectral analysis, 26
Bispectral Index™

components of, 25
range of, 26, 27
sedation levels and, 3
validating/assessing, 26–28

Bispectral Index™ monitoring
advantages of, for patient, 21
as case management tool, 8, 43
in dental anesthesia, 54
differentiating MIA™, 11
during general anesthesia, 32, 157
ketamine and, 4, 6
overview of, 3
patient movement and, 43, 45
pharmacologic responses and, 35–36
with supraglottic device, 12
titrating propofol with, 13, 17
in TIVA, 122

BIS™ algorithm, 26
BIS™ monitor, 25
BIS™ trend, 30
“blanched” surgical field, 8, 43, 45
blepharoplasty, 163, 184
blood loss, 78, 232
blood sugar, 8, 16
board certification. See certification
body augmentation/contouring, 111,

186–191
body dysmorphic disorder (BDD), 191
body-image dissatisfaction, 187, 189,

191
body lift, circumferential, 109
body piercing, 190
bone contouring/grafting, 184
“botulinophilia,” 192
botulinum toxin injection, 184
brachial plexus block, 147
brain abnormalities, 35–36, 50
breast augmentation, 159, 186–189
breast surgery/procedures

local anesthesia for, 107, 108
using PK technique, 61, 63

bromelain, 245
browlift, 102, 159
bruising, 245
bulimia nervosa, 192
bupivacaine, 4, 9, 140
burns, 233, 255
buttock augmentation, 111, 190
butyrophenones, 119

caffeine, 8, 16
calf augmentation, 111, 190
cardiac arrest, 139, 141
cardiac destabilization, 17, 74
cardiac patients, 173
catheterization, urinary, 8, 15
central nervous system function,

monitoring, 33–35
Certificate of Need (CON) laws, 215, 216
certification, 48–49, 201, 213
cervical plexus, 98, 99
cheek implant, 184
chemical peel, 184
chest radiograph, 177
children

ketamine in, 39
lidocaine in, 75
PK technique used for, 65, 66

chin implant, 184
“chinner,” 12
chloroprocaine, 137, 140
clonidine

dental anesthesia and, 55
for epidural anesthesia, 140
as premedication for MIA r©, 7, 8, 11, 41
for spinal anesthesia, 138
for TIVA, 115, 116

Closed Claims Project (ASA), 249, 253
coagulation abnormalities, 133, 134
cocaine, 85
collagen injection, 184
compliance issues, 201
complications, perioperative

due to combustion, 233, 255
legal issues in, 231
reducing, 245
of tumescent liposuction, 78–80

conflict of interest, 201
conscious sedation, 11
consciousness, recovery of, 27
consciousness monitoring. See also

Bispectral Index™ monitoring
in clinical situations, 35–37
CNS function and, 33–35
defined, 24
EEG in, 24–25
during general anesthesia, 30–33
monitors for, 25, 28–30
as neurophysiologic monitoring, 122

consent, informed patient, 21, 22, 228
consultations, 226
consumer of anesthesia care. See patient

as consumer
continuing education (CE), 48
corticosteroids, 185
cosmetic surgery

business of, 156
competition in, 203
growth of, 183
risk expectations for, 1
top procedures for, 208

cosmetics, topical, 185
cost considerations

general anesthesia and, 157
of malpractice insurance, 251
office-based anesthesiology and, 202,

204
office-based surgery and, 208

coughing, 18, 52
COX-2 inhibitors, 55, 116, 118

dairy products, 16
Deep Venous Thrombosis Prophylaxis

task force (ASPS), 166
dementia, 50
dental anesthesia

airway management in, 50–53
education/certification for, 47–49
pain control in, 55
patient monitoring in, 52, 53, 54
technique for, 48, 54
types of dentists for, 219–220

dental procedures, cosmetic, 47, 49–50
dentist anesthesiologist (DA), 48, 220
dermabrasion, 184
desflurane, 157
devices, medical/surgical, 36. See also

supraglottic devices
dexamethasone, 55, 119, 178
dexmedetomidine

vs. clonidine in MIA™, 9
dental anesthesia and, 55
for TIVA, 115, 116

diabetic patients, 16, 174
diazepam, 6, 9, 40
dietary supplements. See herbal

supplements; mineral supplements;
vitamin supplements

diphenhydramine, 9
discharge criteria, 164, 236–239
dissociative effect

defined, 5, 9
essential concepts of, 41
and ketamine in MIA™, 41–42
preemptive analgesia and, 44

diuretics, 15
documentation, 54, 228–229, 239, 254
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dopamine antagonist, 179
droperidol, 178

ear, 99, 100
eating disorders, 192
education/training

by anesthesiologist, 21–22, 44
of dentist anesthesiologist, 48–49
of patient, 20–22
tumescent liposuction and, 78

elective cosmetic surgery, 1, 204
electric stimulator device, 56, 125
electrocardiogram (EKG) monitoring, 17,

176, 229
electrocautery devices, 35
electroencephalogram (EEG) monitoring,

24–26, 33–35
electromyogram (EMG) monitoring,

33–34
emergence, monitoring during, 32
emergency contingencies

for endotracheal intubation, 176
legal issues in, 229, 230
limiting surgeries to avoid, 214
in office-based setting, 81, 166, 199
for operating room fires, 233

emesis. See nausea and vomiting (PONV),
postoperative

emetogenic agents, 4, 9, 14
emetogenic anesthesia, 4, 14
endotracheal intubation, 31, 50–52
endotracheal tube

for dental anesthesia, 51
development of, 120
during laser resurfacing, 163
during rhinoplasty, 162

end-tidal carbon dioxide (EtCO2)
monitoring, 30

in anesthetic regimens, 29
for dental anesthesia, 53
legal issues in, 229
in MIA™ technique, 3, 14
in TIVA, 120, 121

enuresis, 8, 15
ephedrine,
epidural anesthesia, 139–141
epidural spread, 147
epinephrine

lidocaine and, 73
for nerve blocks, 147, 149
for spinal anesthesia, 137
tachycardia due to, 17
for TIVA, 118
toxicity of, 80

error, iatrogenic, 79, 215
EtCO2 monitoring. See end-tidal carbon

dioxide (EtCO2) monitoring
etomidate, 36

evaluation, patient. See pre-anesthetic
assessment

expert witness. See witness, expert
eye, surgery around. See blepharoplasty;

infraorbital nerve block; supraorbital
nerve

eye protection, 51, 163

face
local anesthetic techniques for, 102,

103, 104
psychological aspects and, 183–186
sensory innervation of, 87–88

facelift, 158, 184
facial implants, 184
facial resurfacing, 163
facial skeletal procedures, 184
facility for anesthesia care. See also

office-based anesthesiology (OBA)
dental care and, 56
evaluating proposed, 215
legal issues for selecting, 227–228
PK technique and, 60
screening for, 157
staffing, 235

fast tracking, 157, 164, 238
fat injection, 184
Federal False Claims Act of 1985, 201
federal regulations, 222
fees, 202
fentanyl

dental anesthesia and, 55
for epidural anesthesia, 140
for general anesthesia, 158
for TIVA, 116

finasteride, 186
fires, operating room, 233, 255
5-HT3 inhibitors

dental anesthesia and, 56
to prevent PONV, 178
for TIVA, 119

fluid management
cosmetic surgery and, 7, 15
legal issues in, 231
liposuction and, 161
in MIA™ technique, 14
to prevent PONV, 177

fluid shift, third space, 79, 161
food intake

cosmetic surgery and, 8
MIA™ technique and, 14, 15–16
prior to surgery, 178

forehead
anesthesia techniques for, 88–90, 102
sensory innervation of, 89

gag reflex, hyperactive, 49, 52
general inhalation anesthesia

banning, in office-based settings, 210
BIS definition of, 3
comparing techniques for, 157
consciousness monitoring during,

30–33
defined, 11
informing patient of, 228
vs. MIA™ technique, 13, 15
preemptive analgesia and, 5, 9, 42, 44
screening for office-based, 157

genital enhancement, 190
gluteal augmentation, 111, 190
glycopyrrolate

as premedication for MIA, 7
side effect of, 20
for TIVA, 118, 119

gynecological procedures, 64, 65

H2-receptor antagonists, 179
hair replacement procedures, 186
hallucinations, 44
head

local anesthetic techniques for, 88–90
sensory innervation of, 87–88, 104

headache, postoperative, 8, 16
after epidural anesthesia, 140
after spinal anesthesia, 139

hematomas, 245
hemodynamic monitoring, 29
hemorrhage, 78, 232
hepatic history, patient’s, 19
herbal supplements, 174, 175, 242,

243–244
HIPAA (Health Insurance Portability

and Accountability Act of 1996), 18,
201

histamine H2 antagonists, 179
history, medical. See pre-anesthetic

assessment
Horner’s syndrome, 147
hospital privileges, 213
hydration. See fluid management
hyperhidrosis, 192
hypertension, 15, 17, 173
hyperthermia, 165, 175
hypnosis, 3, 8, 11
hypoglycemia, 8, 16
hypo-pigmentation, 185
hypothermia, 161

iatrogenic error, 9, 79, 215
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induction of anesthesia, 31
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infratrochlear nerve, 89
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innervation. See sensory anatomy
Institute of Medicine (IOM), 49
insurance for cosmetic surgery, 18
intercostal nerve block, 148

vs. paravertebral nerve block, 147
technique for, 148, 149

intervention for sedation, 11, 12, 13
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intraoperative considerations. See also
complications, perioperative;
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intravenous anesthesia. See also sedation,
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informing patient about, 228
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Iraq, 70–71
isoflurane, 157
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211
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BIS monitoring and, 36
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dosing, and side effects, 39–41, 44
in MIA™ technique, 5, 8, 9
in PK MAC, 11, 60
in regional anesthesia, 136
tachycardia due to, 17
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for TIVA, 116, 117

ketorolac, 9, 178

labetalol, 17
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laryngeal mask airway. See supraglottic

devices
laryngeal reflexes, 11, 14–17
laryngospasm, 5, 14
laser resurfacing, 42, 163, 184
lawsuits. See malpractice litigation
legal issues. See liability; standard of care

length of procedures, 227–233
level-of-consciousness monitoring.

See consciousness monitoring
levobupivacaine, 140
liability

discharge and, 236
documentation and, 228
“hot spots” for, 252
informed consent and, 22, 228
liposuction and, 231
occurrence of, defined, 201
in office-based setting, 218, 225
during recovery, 132, 234, 236

licensure, 215
lidocaine

for epidural anesthesia, 140
history of, 85
for laryngospasm, 5
mega-dosing, 77–82
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for patient movement, 45
pharmacology of, 73
as premedication for MIA, 7
for spinal anesthesia, 137
topical, 51
toxicity of, 74, 75–77, 80
toxicology of, 73–75
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lipectomy. See suction-assisted lipectomy
(SAL)
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lipoplasty, 75, 189
liposuction

ASPRS guidelines for, 79
fluid management and, 7, 15, 231
legal issues and, 232
limiting volumes for, 215
terminology for, 75

liposuction, tumescent
benefits, 77–78
complications/pitfalls, 78–80
general anesthesia for, 160
implications/suggestions for, 80–82
legal issues and, 233
overview, 101, 109

lips, 100, 101
litigation. See malpractice litigation
local anesthesia

for body contouring, 106–107
for ear, 99, 100
for face, 102, 103
history of, 84
for lips, 100
for nose, 92, 100
role of, 123
tips for, 8
tumescent, 101, 102, 103, 104
in United Kingdom, 61, 62

local anesthesia blocks
for cervical plexus, 99
of inferior alveolar nerve, 96
of infraorbital nerve, 90–94
of mandibular nerve (V3), 90, 97
of maxillary nerve, 94
of mental nerve, 95, 96
for scalp/forehead, 88–90, 97, 98
in United Kingdom, 61, 62
of zygomaticotemporal/facial nerves,

91, 92, 93
local anesthetics

for dental anesthesia, 52
for epidural anesthesia, 139
mechanism of action of, 85
for peripheral nerve blocks, 147
for spinal anesthesia, 137
toxicity of, 140, 149
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MAC. See monitored anesthesia care
(MAC)

malignant hyperthermia (MH), 165, 175
malpractice insurance

claims for, 250, 253
costs for, 251
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rates for, 225, 254

malpractice liability. See liability
malpractice litigation, 239, 248, 254, 255
mammaplasty, 108
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marketing, 201–203
mass casualty anesthesia, 68–71
mastopexy, 108, 160
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media, mass, 183
medical record. See documentation
Medicare patients, 201

reimbursement for, 208, 217, 222
medications, patient’s prescription, 15, 16
mental nerve block, 95, 96
mepivacaine, 137, 140
methylenedioxymethamphetamine

(MDMA), 39
metoclopramide, 178, 179
MIA™ technique. See minimally invasive

anesthesia (MIA) r©

midazolam, 7, 116, 177
military medicine, 68–71
mineral supplements, 242, 244, 245
minimally invasive anesthesia (MIA) r©

algorithms for, 6, 8, 18
classification of, 11, 13, 15
defined, 5, 11, 41, 63
drugs compared to those used with, 42
educating surgeon regarding, 19, 44



P1: PBU

0521870909ind CUFX091/Friedberg 0 521 87090 9 Feb. 27, 2007 15:52

Index 261

errors to avoid in, 9, 44, 45
major principles in, 8, 20
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rationale for, 1–3, 12
types of surgeries using, 2, 10

minimally invasive surgery/procedures
growth of, 183
psychological aspects of, 184
using MIA™ technique, 2

minoxidil, 186
monitored anesthesia care (MAC), 11
monitoring, patient, 24, 229, 235. See also

Bispectral Index™ monitoring;
consciousness monitoring; types of
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morbidity/mortality
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of dental anesthesia, 52
and herbal supplements, 174
of liposuction, 75–77, 78, 161
in office-based setting, 208–209

morphine, 140
muscle dysmorphia, 192
muscle relaxants, 51, 119
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nausea and vomiting (PONV),
postoperative
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dental anesthesia and, 55
general anesthesia and, 165
MIA™ and, 8, 9, 19, 40–41
PK technique and, 67
preventing, 19, 126, 177–178
risk for/types of, 123–125
therapy/treatment for, 125–127
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anesthesia techniques for, 99, 102, 103
sensory innervation of, 87–88, 98, 104
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neuraxial blocks; peripheral nerve
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ASRA on, 134
physiologic effects of, 132
risks associated with, 133
safety of, 132
types of, 137–141

neurologic symptoms/injury, 140. See also
brain abnormalities 138

neurophysiologic monitoring. See also
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consciousness monitoring, 122
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in general anesthesia, 158
and PONV, 60, 177
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receptors, 5, 39–43

“no medical misadventure” (NMM), 250
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non-opioid preemptive analgesia
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non-steroidal anti-inflammatory agents
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nose

general anesthesia for, 162
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101
psychological aspects and, 183

nurse anesthetist, 48, 217
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supplements; mineral supplements;
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obesity, 189, 241
occipital nerve block, greater, 98
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Operation Iraqi Freedom (OIF), 70–71
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TIVA and, 116, 117
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to prevent PONV, 177
in TIVA, 120, 121
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in dental anesthesia, 53
laryngospasm and, 5
legal issues in, 229, 236
in PK MAC, 6
during sedation, 12

pacemakers, 35
pain management, intraoperative, 84, 85
pain management, postoperative

after general anesthesia, 164
after MIA™, 8–9
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preemptive analgesia and, 4, 8, 43, 44
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advantages of, 144
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technique for, 145, 146
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business of enticing, 156
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maintaining, 204
media’s influence on, 183
questions to ask by, 56
target markets of,

patient information/history. See
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patient movements
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BIS monitoring and, 42, 43
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payment. See reimbursement
payment for anesthesia care. See

reimbursement
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pectoral augmentation, 107, 190
peripheral nerve blocks, 132, 133,

141–150
pharyngeal airway. See supraglottic

devices
pharyngeal reflexes, 12, 49
phobia, dental, 50
physical examination, 176
physical status classifications (ASA), 172
physician’s office-based setting (POBS),

209. See also office-based surgery
(OBS) 207

PK MAC. See propofol-ketamine (PK)
MAC

plastic surgery/surgeons
vs. cosmetic, 204, 218
liposuction and, 75, 78, 160
numbers of, 183
PONV and, 117
reimbursement for, 204
speciality of, 200

platysmaplasty. See neck procedures
pneumonitis, aspiration, 178
pneumothorax, 147, 149
podiatrists, 220
post anesthetic care unit (PACU), 164
Postanesthesia Discharge Scoring System

(PADSS), 164
post-dural puncture headache (PDPH),

139, 140
postoperative symptoms/management.

See also recovery period; specific
cosmetic procedure

after general anesthesia, 164
after peripheral nerve blocks, 147, 149
after regional anesthesia, 138, 140
in anesthetic regimens, 5, 8
in dental anesthesia, 55
ketamine and, 40–41, 43, 44
legal issues during, 234
in MIA™ regimen, 8–9, 19, 20, 21
in PK regimen, 16, 59, 67
in TIVA regimen, 123–127, 128

pre-anesthetic assessment. See also
preoperative considerations

anesthetic history in, 175
goals for, 172
information obtained for, 16, 17–19
legal issues in, 226–227
medical history in, 172
for office-based GA, 157
overview, 171
physical examination in, 176
preexisting conditions in, 19, 166
pre-operative tests in, 176
verifying information in, 254

pregnancy status, patient’s, 18, 176
premedication, 6–7, 177

preoperative considerations. See also
specific surgery

limiting patients for, 214
for MIA™, 14, 15–16
for regional anesthesia, 132–135
for TIVA, 127

prescription medications, patient’s,
15, 16

preventive medicine, 254
privacy statute (HIPAA), federal, 18
procaine, 85
professional organizations, 221
propofol

body weight and, 17
incremental induction of, 5, 17
for MIA™, 8, 12, 13, 41, 44
patient movement and, 44
PONV and, 177
in regional anesthesia, 136
registered nurse and, 221
for TIVA, 116, 117

propofol-ketamine (PK) MAC
administering, 4
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invasive anesthesia (MIA) r©

breast surgery using, 61, 63
definition of, 11
development of, 6
gynecological procedures using, 64, 65
intercostal nerve block and, 62
for military/mass casualties, 68–71
otoplasty using, 65, 66
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psoralens, 185
psychiatric disorders, 183, 191–192
psychological considerations, 183, 192
pulmonary edema, 80
pulse oximeter. See oxygen saturation

monitoring

radiograph, 177
recovery period. See also postoperative

symptoms/management
legal issues during, 234
regaining consciousness in, 27
for regional anesthesia, 150

reflexes, life-protecting, 14
regional anesthesia

IV agents for sedation in, 136
monitoring/sedation in, 135
overview of, 132
preoperative assessment for, 132–135
recovery and discharge for, 150

regulation. See also accreditation; licensure
of dental anesthesia, 48–49, 53
at federal level, 222
of office-based anesthesia, 15, 156, 199
at state level, 221

reimbursement, 204, 208, 222
remifentanil, 56, 158, 178
re-operation rate, 200
rhinoplasty, 12, 162, 183
rhytidectomy, 102, 158, 184
risk management, 235, 256. See also safety

233, 254
risk-benefit, 1, 3
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ropivacaine, 140, 149

safety
dental anesthesia and, 48, 56
general anesthesia and, 157
during laser resurfacing, 42, 163
of liposuction, 75–77
of MIA™ technique, 13
nurse anesthetist and, 217
of office-based anesthesia, 199
in office-based setting, 82
of office-based surgery, 13, 15, 81, 166
pre-anesthetic assessment and, 172
of regional anesthesia, 132

scalp
local anesthetic techniques for, 88–90,

97, 98
sensory innervation of, 89, 97, 98

scar removal, 185, 190
scope of practice issues, 217
scopolamine, transdermal, 178
screening, patient. See pre-anesthetic

assessment
second division nerve block, total, 94
sedation, intravenous. See also total

intravenous anesthetic (TIVA)
MIA™ technique as, 11, 13, 15
unpleasant memories of, 20

sedation levels
BIS levels and, 3
dental procedures and, 48
described, 11
interventions for, 11
in regional anesthesia, 135, 136

selective serotonin reuptake inhibitors
(SSRIs), 74

self-promotion. See marketing
sensory anatomy

of face, 88
of head/neck, 87–88, 104
of mandibular nerve, 95
of maxillary nerve, 88
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of scalp/forehead, 89, 97, 98

sensory perception, 44, 49
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sevoflurane, 157
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skin grafting, 185
skin pigmentation loss, 185
sleep apnea, 237
smoking status, patient’s, 17
Society for Office Anesthesiologists

(SOFA), 222
sodium citrate, 179
sphenopalatine nerve block, 101
spinal anesthesia, 137–139
spinal block, total, 139, 140
SpO2. See oxygen saturation monitoring
staffing, 235
standard of care

documenting, 228
legally defined, 225
malpractice liability and, 201
by professional societies, 221
scope of practice and, 217
state-regulated, 221

Stark Law/amendments, 201, 222
state licenses/regulation, 216, 221, 222
suction-assisted lipectomy (SAL), 75, 109
suicide, 188
supplements, dietary. See herbal

supplements; mineral supplements;
vitamin supplements

supraglottic devices
coughing due to, 18
for dental anesthesia, 52
development of, 120
for emergencies, 230
sedation assistance by, 12

supraorbital nerve, 89

supratrochlear nerve, 89
surgeon

as anesthesia practitioner, 218
anesthesiologist and, 226
credentials of, 200
MIA™ technique and, 19–20, 45
plastic vs. cosmetic, 218

swelling, 245

tachycardia, 17
target controlled infusion (TCI) pumps,

61
tattoo removal, 190
tax, cosmetic surgery, 223
thigh lift, 109
thromboembolism

after general anesthesia, 166
liposuction and, 80, 161

thromboprophylaxis, 134
time limits for procedures, 214
timeout, 254
topical anesthetics, 52
total intravenous anesthetic (TIVA)

anesthetic/adjunct agents for,
115–120

case scenario for, 127–128
development of, 6
four “S”s of, 69
local anesthesia and, 123
vs. MIA™, 13
military medicine and, 68, 70–71
neurophysiologic monitoring in, 122
positive experiences with, 20
to prevent PONV, 178
TARGIT on, 69–71

trigeminal nerve, 87, 88
Triservice Anesthesia Research Group

Initiative on TIVA (TARGIT), 69–71
tumescent anesthesia

for facelift, 102, 103, 104
for liposuction. See liposuction,

tumescent
for necklift, 102, 103

ultraviolet light treatment, 185
United Kingdom, 60

vasoconstriction. See “blanched” surgical
field

ventricular tachycardia/fibrillation, 17
vestibular infiltration technique, 101
vital sign monitoring

considerations in, 29
legal issues in, 229
in MIA™ technique, 3, 14

vitamin supplements, 242, 244, 245, 246
vitiligo, 185

weight, body, 17, 45, 189, 192
“wind-up” phenomenon, 5, 41, 44
witness, expert

requirements for, by state, 251
reviewing testimony of, 255
states with no provision for, 249
who can be, 248

wound healing, 246

zinc, 245
zygomaticotemporal/facial nerves/block,

91, 92, 93
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