
tee on Medical Education).7 This committee reviews the
content of a medical school’s curriculum in these areas
as a component of the review of the educational pro-
gram leading to the M.D. degree.

Medical school curricula have incorporated other meth-
ods to train and assess communication skills using more
structured situations, such as the Objective Structured Clin-
ical Exam. In addition, assessment of communication skills
is now a component of the United States Medical Licensing
Examination Step 2® (Philadelphia, PA) Clinical Skills Ex-
am.6 It is intriguing to consider the use of simulation, as
exemplified in the study by Morgan et al.,1 as another
modality to teach communication skills.

Teamwork is also drawing increasing attention in medi-
cal schools as a component of patient safety and quality
enhancement efforts. Students have the opportunity to
participate in simulated clinical experiences and receive
feedback on their performance as a team member. Increas-
ingly, the importance of an early interdisciplinary approach
has been recognized, and training has been implemented
to ensure the development of interprofessional communi-
cation skills. Efforts are under way at a number of academic
medical centers to develop courses in patient safety. At
Creighton University, the Foundation in Patient Safety
Course includes objectives that include interprofessional
communication and a systems approach to understanding
human performance fallibility. Similar examples of this cur-
riculum emphasis exist at many medical schools.

The overall goal is to train physicians who will be well

grounded in essential communication and teamwork
skills. The medical student education program will pro-
vide a foundation for further skill development in resi-
dency training. The importance of this issue to our pa-
tients will mandate that interdisciplinary communication
and teamwork skills will be considered prerequisite
skills for professional training. Research such as the
study in this issue of ANESTHESIOLOGY will and must con-
tinue to identify more effective and efficient methods to
assess these skills and provide feedback to facilitate im-
provement.1 Our patients will expect no less.

David Murray, M.D.,* Cam Enarson, M.D., M.B.A.† * Department
of Anesthesiology, Washington University School of Medicine, St.
Louis, Missouri. murrayd@wustl.edu. † Department of Anesthesiology
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Neurostimulation/Ultrasonography

The Trojan War Will Not Take Place

THE modern era of regional anesthesia began with a
simple needle. Some pioneers believed it was not nec-
essary to have an open surgical field to perform regional
blocks; indeed, they were able to demonstrate that it was
possible to successfully achieve regional blocks by in-
serting a needle transcutaneously and searching for par-
esthesias.1 Despite positive results, this technique had

some major drawbacks, including active patient partici-
pation and elicitation of a paresthesia, a sensation that
was later shown to be the most unpleasant part of the
regional block procedure.2 Science was injected into the
art of regional anesthesia with the advent of neurostimu-
lation. With the development of more reliable equip-
ment and introduction of safer and more effective local
anesthetics, needle guidance by neurostimulation en-
hanced the safety and efficacy of regional anesthesia.3,4

More recently, a new method of performing regional
block using ultrasound technology has been introduced
in clinical practice. Whether ultrasound offers significant
advantages over other aids to regional anesthesia repre-
sents a central issue in clinical research in the field. In
this issue of ANESTHESIOLOGY, Casati et al.5 make a substan-
tial contribution to this question, demonstrating that in
experienced hands, neurostimulation and ultrasonogra-
phy have similar success rates and comparable inci-

This Editorial View accompanies the following article: Casati
A, Danelli G, Baciarello M, Corradi M, Leone S, Di Cianni S,
Fanelli G: A prospective, randomized comparison between
ultrasound and nerve stimulation guidance for multiple injec-
tion axillary brachial plexus block. ANESTHESIOLOGY 2007;
106:992–6.
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dences of complications after multiple injection axillary
brachial plexus block. Moreover, patient satisfaction was
similarly good with both techniques.

The authors investigated the challenging question of
whether neurostimulation or ultrasonography will selec-
tively affect success rate, incidence of complications,
and patient acceptance after multiple injection axillary
brachial plexus block. Axillary brachial plexus block was
a good choice for such a study because this block is
considered as one of the most unpleasant when per-
formed with the use of neurostimulation.2 This reflects
the need at this site to perform three separate stimula-
tions/injections to obtain a high success rate.6,7 The
results obtained by Casati et al.5 will not surprise experts
in regional anesthesia, who most likely would have pre-
dicted no difference between the two techniques in
these clinically relevant outcomes, when the blocks are
performed by experienced anesthesiologists. Recent
progress in the science and application of neurostimula-
tion to localize peripheral nerves has been rapid in many
areas. Johnson et al.,8 for example, applied a computer-
ized model of electrical stimulation of peripheral nerves
and contributed new and unexpected important obser-
vations with direct clinical application. The increased
sophistication of the application of neurostimulation,
the availability of bevelled insulated needles, and the
description of new approaches have made neurostimu-
lation a highly successful technique in experienced
hands (up to 95–97%4,9,10), associated with a low inci-
dence of severe complications.

One of the most relevant issues would be to know
whether ultrasound can still increase the high success
rate observed with neurostimulation. In fact, observa-
tions in cadaver dissections or direct visualization during
surgery indicate cases of a thick perineurium or a com-
plex network of connective tissue between the cords at
the infraclavicular level, for example. These anatomical
variants may explain why a 100% success rate within 30
min will never occur, whatever technique is used. These
considerations help to understand why a significant dif-
ference between the two techniques regarding success
rate will most likely never be demonstrated because the
required number of patients to show even a small differ-
ence will be tremendously large.

Another important question is to know whether ultra-
sound would decrease the incidence of the most feared
complication—neuropathy—which occurs nevertheless
in 0.04–0.4%3,4,10,11 with the use of neurostimulation.
This low incidence of neuropathy in literature reports
almost certainly includes some injuries due to surgery
and suggests that some injuries in large surveys will
always be observed. Given the extremely low incidence
of serious neuropathy and its mixed causes, attempting
to determine whether one technique to localize nerves
for regional anesthesia is safer than another in regard to
neuropathy would be a huge undertaking, requiring tens

of thousands of patients to observe even small difference
between techniques. Such studies will most likely never
be performed. On the other hand, it is conceivable that
visualization with ultrasound may further our under-
standing of the mechanisms of neuropathy after regional
anesthesia. For example, Bigeleisen12 performed axillary
plexus blocks with his usual practice of seeking a par-
esthesia by needle manipulation. When a paresthesia
was obtained, he assessed the spread of local anesthetic
solution using ultrasound. His observations were aston-
ishing: 85% of the patients had nerve puncture of at least
one nerve, and 81% had an intraneural injection of at
least one nerve.12 Surprisingly, 6 months later, no neural
damage was noted. This study suggests that injection
through the epineurium is common with the use of the
paresthesia technique and that some local anesthetics
may be injected between the perineurium and
epineurium without damaging the nerve.

Supporters of the ultrasound technique will point out
that in Casati’s study, minor outcomes such as onset of
sensory block or number of needle passes favored the
ultrasound method over neurostimulation. Supporters of
the neurostimulation technique will counter that only
three stimulations are really required, rather than four,7

making the procedure less unpleasant than in Casati’s
study, and that thinner needles than used in this study
may be used and would further reduce patient discom-
fort. Regardless, patient acceptance was similar with
these methods, and perhaps the important point is not to
contrast these conceptually different methods13—neuro-
stimulation, an analytic tridimensional technique, and
ultrasonography, a descriptive bidimensional one—but
rather to understand that combining the two may help to
improve our understanding regarding the interactions
between the distance between needle and nerve as it
relates to muscle response and spread of local anesthetic
solution. The dynamic visualization of regional anesthe-
sia will undoubtedly contribute to further refine the
scientific basis of regional anesthesia.

Should one technique be chosen over the other? Casati
et al.5 clearly demonstrated that in experienced hands,
the major outcomes for performing a single-shot nerve
block are similar between the two techniques. Individual
practitioners may certainly have different success rates
and hence preferences for one technique over another.

Finally, whether these results inform us regarding con-
tinuous perineural catheter techniques is worth a com-
ment. Single-shot regional anesthesia does not signifi-
cantly alter clinical outcomes compared with general
anesthesia. McCartney et al.,14 for example, demon-
strated that pain severity, morphine consumption, and
incidence of nausea and vomiting were similar after
ambulatory hand surgery between single-shot peripheral
nerve block and general anesthesia. On the contrary,
continuous local anesthetic infusion by perineural cath-
eters has significantly improved outcome.15–18 Its place-
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ment with the use of neurostimulation is well standard-
ized,19,20 the search for specific muscle response is well
defined,3,9,21 and the incidence of infection, a crucial
issue in this context, is low.3,4 Some of these concerns,
particularly the issue of sterility, must be further inves-
tigated regarding ultrasound-guided perineural cathe-
ters. In any case, as written by J. Giraudoux, the Trojan
War will not take place.22
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Drug-eluting Coronary Stents

What Are the Risks?

DESPITE the initial enthusiasm regarding the efficacy of
drug-eluting coronary stents (DES) in the care of the
patient with cardiovascular disease, there now seems to
be a growing concern about the risk of adverse out-
comes related to stent thrombosis. This initial risk be-
came apparent in the perioperative period through a
case series in which patients with a recent stent place-
ment (less than 90 days) were at markedly higher risk of

reinfarction or death after presenting for noncardiac
surgery.1 The risk of stent thrombosis has also been
debated recently in a series of articles and presentations
in which the general utility of DES versus bare metal
stent placement for decreasing the long-term risk of
myocardial infarction and death has been questioned. In
this issue of the Journal,2 the authors describe a case of
very late thrombosis of a DES occurring in the postanes-
thesia care unit, 12 months after completion of a course
of dual antiplatelet therapy. This case and recent evi-
dence in the literature highlight unresolved questions
regarding the risks and benefits of interventions aimed at
improving cardiovascular outcomes in patients undergo-
ing planned or unplanned noncardiac surgery.

Drug-eluting stents were initially popularized be-
cause these stents were thought to remain patent for
a longer period of time compared with their bare

This Editorial View accompanies the following article: de
Souza DG, Baum VC, Ballert NM: Late thrombosis of a drug-
eluting stent presenting in the perioperative period. ANESTHE-
SIOLOGY 2007; 106:1057–9.
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