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■ CLINICAL INVESTIGATIONS

� Can We Improve the Assessment of Discharge Readiness?:
A Comparative Study of Observational and Objective
Measures of Depth of Sedation in Children 218
Shobha Malviya, Terri Voepel-Lewis, Achiau Ludomirsky,
Janelle Marshall, and Alan R. Tait

Findings from this study suggest that the use of specific and objective
discharge criteria for sedated children are more likely to ensure the return to
baseline level of alertness compared with standard recommended criteria.

Effects of �-Aminocaproic Acid and Aprotinin on
Leukocyte–Platelet Adhesion in Patients Undergoing
Cardiac Surgery 225
Philip E. Greilich, Chad F. Brouse, Christine S. Rinder, Brian R. Smith,
Bernardo A. Sandoval, Henry M. Rinder, Robert C. Eberhart, and Michael E. Jessen

�-Aminocaproic acid and aprotinin reduce monocyte–platelet adhesion in
patients undergoing cardiac surgery. Furthermore, monocyte–platelet
(adhesion) conjugate formation may be a useful marker of monocyte and
platelet activation in this clinical setting.

� Early Onset Pneumonia: Risk Factors and Consequences in
Head Trauma Patients 234
Régis Bronchard, Pierre Albaladejo, Gilles Brezac, Arnaud Geffroy,
Pierre-François Seince, William Morris, Catherine Branger, and Jean Marty

Early onset pneumonia in head trauma patients can result in secondary
cerebral injuries. Carriage of Staphylococcus aureus on admission, aspiration
before intubation, and barbiturate use are all risk factors for pneumonia.

� Mixed-effects Modeling of the Intrinsic Ventilatory
Depressant Potency of Propofol in the Non–steady State 240
Thomas Bouillon, Joergen Bruhn, Lucian Radu-Radulescu,
Corina Andresen, Carol Cohane, and Steven L. Shafer

Propofol is a potent ventilatory depressant. The C50 for suppression of carbon
dioxide elimination from non–steady state data at and below the metabolic
hyperbola is 1.33 �g/ml.
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Children Undergoing Repeated Exposures for Radiation
Therapy Do Not Develop Tolerance to Propofol: Clinical
and Bispectral Index Data 251
Ilan Keidan, Azriel Perel, Esther L. Shabtai, and Raphael M. Pfeffer

Bispectral Index data and clinical criteria failed to reveal the development of
propofol tolerance in young children undergoing repeated radiation therapies
for various malignancies during anesthesia.

Effects of Two Target-controlled Concentrations (1 and
3 ng/ml) of Remifentanil on MACBAR of Sevoflurane 255
Andrea Albertin, Andrea Casati, Piercarlo Bergonzi,
Greta Fano, and Giorgio Torri

A target-controlled concentration of 1 ng/ml remifentanil results in a 60%
decrease in the requirement for blunting sympathetic responses after surgical
incision (MACBAR) of sevoflurane combined with 60% nitrous oxide.
Increasing the target concentration of remifentanil to 3 ng/ml produces a
further 30% decrease in the MACBAR values of sevoflurane.

��Antichemical Protective Gear Prolongs Time to Successful
Airway Management: A Randomized, Crossover Study in
Humans 260
Ron Flaishon, Alexander Sotman, Ron Ben-Abraham, Valery Rudick,
David Varssano, and Avi A. Weinbroum

Anesthetists’ wearing of antichemical protective gear slowed the time to
intubate but not to insert a laryngeal mask airway and made no difference in
the success of achieving airway control compared with their wearing of
surgical attire. Insertions of laryngeal mask airways were the better approach
for airway management when anesthetists were encumbered by a fully
protective outfit that included butyl rubber gloves and a filtering antigas
mask.

��Laryngeal Mask Airway Insertion by Anesthetists and
Nonanesthetists Wearing Unconventional Protective Gear:
A Prospective, Randomized, Crossover Study in Humans 267
Ron Flaishon, Alexander Sotman, Alan Friedman, Ron Ben-Abraham,
Valery Rudick, and Avi A. Weinbroum

Anesthetists’ wearing of antichemical protective gear did not slow the time to
insert a laryngeal mask airway compared with their wearing surgical attire,
nor did it make any difference in their success rate. In contrast, surgeons
took more time to achieve airway management, especially when wearing
antichemical gear, and had a considerable rate of failure. Novices encumbered
by the protective antichemical outfit needed fewer than eight trials (possibly
explained by national military requirements) to reach the mean level of
expertise in time and success rate of the anesthetists.
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Obesity Decreases Perioperative Tissue Oxygenation 274
Barbara Kabon, Angelika Nagele, Dayakar Reddy, Chris Eagon,
James W. Fleshman, Daniel I. Sessler, and Andrea Kurz

Wound and tissue hypoxia were both common in obese patients in the
perioperative period and were most pronounced during surgery.
Supplemental oxygen only slightly increased tissue oxygenation in obese
patients.

Epidural Anesthesia, Hypotension, and Changes in
Intravascular Volume 281
Kathrine Holte, Nicolai B. Foss, Christer Svensén, Claus Lund,
Jan L. Madsen, and Henrik Kehlet

Blood volume does not change after thoracic epidural anesthesia.

Wrist Hyperextension Leads to Median Nerve Conduction
Block: Implications for Intra-arterial Catheter Placement 287
Anne L. Chowet, Jaime R. Lopez, John G. Brock-Utne, and Richard A. Jaffe

Wrist hyperextension for arterial line placement and stabilization is likely to
result in profound impairment of the median nerve. In 83% of subjects,
hyperextension resulted in sensory conduction block.

An Investigation to Dissociate the Analgesic and
Anesthetic Properties of Ketamine Using Functional
Magnetic Resonance Imaging 292
Richard Rogers, Richard G. Wise, Deborah J. Painter,
Sarah E. Longe, and Irene Tracey

Functional magnetic resonance imaging shows that brain activity induced by
noxious stimulation in normal subjects is reduced during acute administration
of ketamine and relates to the subjective analgesia produced. Comparison
with motor and auditory responses shows that this analgesic effect can be
distinguished from the effect of ketamine on other cortical processes.

■ LABORATORY INVESTIGATIONS

� Alterations in Rat Brain Proteins after Desflurane
Anesthesia 302
Carsten D. Fütterer, Martin H. Maurer, Anne Schmitt,
Robert E. Feldmann, Jr., Wolfgang Kuschinsky, and Klaus F. Waschke

Desflurane induces changes in protein expression levels in the rat brain up to
72 h after anesthesia. Because some of these proteins take part in vesicle
transport and metabolism, this may indicate prolonged altered function of
these systems.
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� Long-term Impairment of Acquisition of a Spatial Memory
Task following Isoflurane–Nitrous Oxide Anesthesia in
Rats 309
Deborah J. Culley, Mark G. Baxter, Rustam Yukhananov, and Gregory Crosby

This study demonstrates that isoflurane–nitrous oxide anesthesia impairs the
ability of young and aged rats to learn new information, suggesting that
general anesthesia influences learning and memory for much longer than
previously recognized.

Pharmacokinetics of Intrathecal Oligodeoxynucleotides 315
Jennifer L. Krupp and Christopher M. Bernards

The pharmacokinetics of intrathecal oligodeoxynucleotides are largely
determined by the number of nucleotides they contain.

Mechanism by Which a Sustained Inflation Can Worsen
Oxygenation in Acute Lung Injury 323
Guido Musch, R. Scott Harris, Marcos F. Vidal Melo, Kevin R. O’Neill,
J. Dominick H. Layfield, Tilo Winkler, and Jose G. Venegas

In a model of acute lung injury, the authors showed that when a sustained
lung inflation does not succeed in improving respiratory mechanics and
restoring aeration to atelectatic lung regions, it can worsen gas exchange by
increasing pulmonary blood flow and shunting in less aerated regions.

Hypothermic Preconditioning Increases Survival of
Purkinje Neurons in Rat Cerebellar Slices after an In Vitro
Simulated Ischemia 331
Hui-Bih Yuan, Yueming Huang, Shuqiu Zheng, and Zhiyi Zuo

Hypothermic preconditioning induced an immediate onset of neuroprotection
in rat cerebellar slices. This protection depended on the activation of
signaling molecules, including adenosine A1 receptors, KATP channels, and
p21ras.
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Molecular Mechanisms of the Inhibitory Effects of
Propofol and Thiamylal on Sarcolemmal Adenosine
Triphosphate–sensitive Potassium Channels 338
Takashi Kawano, Shuzo Oshita, Akira Takahashi, Yasuo Tsutsumi,
Yoshinobu Tomiyama, Hiroshi Kitahata, Yasuhiro Kuroda, and Yutaka Nakaya

The major effects of both propofol and thiamylal on sarcolemmal adenosine
triphosphate–sensitive potassium channel activity are mediated via the
inwardly rectifying potassium channel 6.2 subunit. Site-directed mutagenesis
study suggests that propofol and thiamylal may influence inwardly rectifying
potassium channel 6.2 activity by different molecular mechanisms; in the case
of thiamylal, the sulfonylurea receptor subunit seems to modulate anesthetic
sensitivity.

Determinants of the Sensitivity of AMPA Receptors to
Xenon 347
Andrew J. R. Plested, Scott S. Wildman, William R. Lieb, and Nicholas P. Franks

�-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors were
studied in heterologous expression systems, and their sensitivities to the
inhalational general anesthetics xenon, isoflurane, and halothane were
determined using two-electrode voltage clamp and patch clamp techniques.
Sensitivity depended on the agonist used and the mode of application and
was minimal when glutamate was rapidly applied at high concentrations. The
authors conclude that, for these agents, AMPA receptors are unlikely to play a
major role in the production of the anesthetic state.

Effects of the �2-Adrenoceptor Agonist Dexmedetomidine
on Bronchoconstriction in Dogs 359
Harald Groeben, Wayne Mitzner, and Robert H. Brown

Intravenous dexmedetomidine blocks histamine-induced bronchoconstriction.

Upregulation of Spinal Cyclooxygenase-2 in Rats after
Surgical Incision 364
Jeffrey S. Kroin, Zao D. Ling, Asokumar Buvanendran, and Kenneth J. Tuman

In a rat model of incisional pain, lumbar spinal cyclooxygenase-2 levels
increased but cervical levels remained unchanged.
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■ PAIN AND REGIONAL ANESTHESIA

Ophthalmic Regional Anesthesia: Medial Canthus
Episcleral (Sub-Tenon) Single Injection Block 370
Emmanuel Nouvellon, Joel L’Hermite, Arnaud Chaumeron, Aba Mahamat,
Martine Mainemer, Pierre Charavel, Philippe Mahiou, Gérard Dupeyron,
Bruno Bassoul, Stephane Dareau, Jean-Jacques Eledjam, and Jacques Ripart

Medial canthus single-injection episcleral anesthesia is an efficient technique.
The authors prospectively evaluated 2,031 cases; one case of retrobulbar
hemorrhage was the only major complication.

Paravertebral Analgesia with Levobupivacaine Increases
Postoperative Flap Tissue Oxygen Tension after Immediate
Latissimus Dorsi Breast Reconstruction Compared with
Intravenous Opioid Analgesia 375
Donal J. Buggy and Michael J. Kerin

This prospective, randomized cohort study in patients undergoing
mastectomy and immediate latissimus dorsi breast reconstruction has shown
that paravertebral analgesia with levobupivacaine increases postoperative flap
tissue oxygen tension compared with intravenous opioid analgesia.

Epidural Neostigmine Produces Analgesia but Also
Sedation in Women after Cesarean Delivery 381
F. Nur Kaya, Sukran Sahin, Medge D. Owen, and James C. Eisenach

Although initial reports indicate efficacy and lack of side effects from epidural
injection of neostigmine for postoperative analgesia, women receiving 75–300
�g epidural neostigmine after cesarean delivery using a combined
spinal–epidural technique achieved modest analgesia but also side effects,
primarily sedation, from this treatment.

Dose-dependent Effects of Propofol on the Central
Processing of Thermal Pain 386
Robert K. Hofbauer, Pierre Fiset, Gilles Plourde,
Steven B. Backman, and M. Catherine Bushnell

Propofol anesthesia alters thalamocortical nociceptive transfer, but some pain-
evoked cortical activation remains after loss of consciousness.

18A

Continued on page 20A

CONTENTS



Infraclavicular Perineural Local Anesthetic Infusion: A
Comparison of Three Dosing Regimens for Postoperative
Analgesia 395
Brian M. Ilfeld, Timothy E. Morey, and F. Kayser Enneking

This randomized, double-blinded study shows that after moderately painful
surgery at or distal to the elbow, 0.2% ropivacaine delivered as a continuous
infusion combined with patient-controlled bolus doses via an infraclavicular
perineural catheter optimizes analgesia while minimizing oral analgesic use
compared with basal- or bolus-only dosing regimens.

■ ECONOMICS

Quantifying Net Staffing Costs Due to Longer-than-average
Surgical Case Durations 403
Amr E. Abouleish, Franklin Dexter, Charles W. Whitten,
Jeffery R. Zavaleta, and Donald S. Prough

Anesthesiology groups can incur net staffing costs due to operating room
management decisions (room allocation and case scheduling) not based on
operating room efficiency and longer-than-average surgical durations. This
study demonstrates a method for quantifying net staffing costs (costs minus
revenue).

■ REVIEW ARTICLE

Chronobiology and Anesthesia 413
Dominique Chassard and Bernard Bruguerolle

The time of day influences physiologic functions, pain, the pharmacologic
aspects of drugs used for anesthesia, and the efficacy of many drugs used in
the perioperative period. However, information regarding circadian rhythms
for general anesthetics and newer analgesic agents remains fragmentary.
Introduction of chronobiology in the field of anesthesia has become necessary
for the quality of future clinical and experimental research.

■ SPECIAL ARTICLE

Consciousness Unbound: Toward a Paradigm of General
Anesthesia 428
George A. Mashour

This article discusses mechanisms of cognitive binding, the process by which
the brain synthesizes neural information processed in discrete brain regions.
The relevance of binding to consciousness and general anesthesia is
discussed, and the concept of “cognitive unbinding” as a paradigm for
anesthetic action is explored.
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Catecholamine-induced Changes in the Splanchnic
Circulation Affecting Systemic Hemodynamics 434
Simon Gelman and Phillip S. Mushlin
Catecholamines induce the shift of blood volume from the splanchnic
vasculature into the systemic circulation, which increases venous return,
preload, and cardiac output.
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