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Diagnostic Medial Branch Blocks before Lumbar Radiofrequency Zygapophysial
(Facet) Joint Denervation: Benefit or Burden? 276
Jan Van Zundert, Nagy Mekhail, Pascal Vanelderen, and Maarten van Kleef

■ PERIOPERATIVE MEDICINE

��Anesthetic Management and Surgical Site Infections in Total Hip or Knee
Replacement: A Population-based Study 279
Chuen-Chau Chang, Hsiu-Chen Lin, Hui-Wen Lin, and Herng-Ching Lin
The odds of surgical site infections in patients receiving total hip or knee replacement under general anesthesia
are 2.21 times higher than for those under epidural/spinal anesthesia, after adjusting for patient, surgeon, and
hospital characteristics.

� Preoperative Prolonged Steroid Use Is Not Associated with Intraoperative Blood
Transfusion in Noncardiac Surgical Patients 285
Alparslan Turan, Jarrod E. Dalton, Patricia L. Turner, Daniel I. Sessler, Andrea Kurz, and Leif Saager
Prolonged steroid use was not associated with increased intraoperative transfusion requirements and
thromboembolic events; however, risk of systemic and wound infections was increased.

� Propofol and Remifentanil Differentially Modulate Frontal
Electroencephalographic Activity 292
David T. J. Liley, Nicholas C. Sinclair, Tarmo Lipping, Bjorn Heyse, Hugo E. M. Vereecke, and
Michel M. R. F. Struys
On the basis of fixed-order time series modeling, remifentanil and propofol are shown to differentially
modulate frontal electroencephalographic activity. This dissociation in activity may enable the independent
monitoring of hypnotic and analgesic drug action.
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Intraoperative Systolic Blood Pressure Variability Predicts 30-day Mortality in
Aortocoronary Bypass Surgery Patients 305
Solomon Aronson, Mark Stafford-Smith, Barbara Phillips-Bute, Andrew Shaw, Jeffrey Gaca, and
Mark Newman; for members of the Cardiothoracic Anesthesiology Research Endeavors
Intraoperative blood pressure data from 7,504 patients having coronary bypass surgery demonstrated an
association between mean duration of systolic blood pressure excursions—outside a target threshold—and
30-day mortality.

Visual P2–N2 Complex and Arousal at the Time of Encoding Predict the Time
Domain Characteristics of Amnesia for Multiple Intravenous Anesthetic Drugs
in Humans 313
Kane O. Pryor, Ruth A. Reinsel, Meghana Mehta, Yuelin Li, John T. Wixted, and Robert A. Veselis
In human subjects, the amnesia caused by multiple intravenous anesthetic drugs is characterized by the
arousal-related effects on initial trace strength, and a subsequent consolidation failure is predicted by the loss
of the visual P2–N2 complex at encoding.

Perioperative Hypothermia (33°C) Does Not Increase the Occurrence of
Cardiovascular Events in Patients Undergoing Cerebral Aneurysm Surgery:
Findings from the Intraoperative Hypothermia for Aneurysm Surgery Trial 327
Hoang P. Nguyen, Jonathan G. Zaroff, Emine O. Bayman, Adrian W. Gelb, Michael M. Todd, and
Bradley J. Hindman; on behalf of the IHAST-MIDS and IHAST Investigators
In 1,000 patients undergoing cerebral aneurysm surgery, randomization to intraoperative hypothermia
(33.3° � 0.8°C) was not associated with an increased occurrence of cardiovascular events when compared
with intraoperative normothermia (36.7° � 0.5°C).

Pharmacokinetic–Pharmacodynamic Modeling of Propofol in Children 343
Agnes Rigouzzo, Frederique Servin, and Isabelle Constant
In children, the predicted propofol concentration/effect relationship was best described using the Schnider
model validated in adults, compared with the classic pediatric models. A covariate “pubertal status” improved
the pharmacodynamic model linked to Schnider pharmacokinetic set.

Feasibility and Efficacy of Preoperative Epidural Catheter Placement for Anterior
Scoliosis Surgery 353
Manuel Wenk, Christian Ertmer, Thomas P. Weber, Ulf R. Liljenqvist, Daniel M. Pöpping,
Michael Möllmann, and Viola Bullmann
In the scoliotic spines, the dural sac and its content are displaced to the concave side of the column. The
authors describe a modified paramedian approach for preoperative epidural catheter placement at the apex
vertebra level in the patients undergoing scoliosis surgery.

Xenon Pretreatment Attenuates Anesthetic-induced Apoptosis in the Developing
Brain in Comparison with Nitrous Oxide and Hypoxia 360
Yi Shu, Shivali M. Patel, Chen Pac-Soo, António Rei Fidalgo, Yanjie Wan, Mervyn Maze, and Daqing Ma
Although xenon pretreatment protects against general anesthetic-induced neuroapoptosis, the opposite was
evident after hypoxic pretreatment. If extrapolated to the human setting, this could have clinical benefits
(xenon pretreatment) or adverse consequences (hypoxic event).

Oxygen and Surgical Site Infection: A Study of Underlying Immunologic
Mechanisms 369
Motaz Qadan, Christopher Battista, Sarah A. Gardner, Gary Anderson, Ozan Akca, and
Hiram C. Polk, Jr.
Clinical trials investigating the role of perioperative hyperoxia in decreasing surgical site infection have
reported conflicting results. This study explores potential underlying cellular mechanisms through which
supplemental oxygen could act.
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■ CRITICAL CARE MEDICINE

��Increase of Oxygen Consumption during a Progressive Decrease of Ventilatory
Support Is Lower in Patients Failing the Trial in Comparison with Those
Who Succeed 378
Giacomo Bellani, Giuseppe Foti, Ester Spagnolli, Manuela Milan, Alberto Zanella,
Massimilano Greco, Nicolò Patroniti, and Antonio Pesenti
The aim of this study was to test the hypothesis that, during weaning from mechanical ventilation, oxygen
consumption increases more in patients who fail to wean. Patients judged eligible for weaning were enrolled
in a protocol that used decreasing levels of pressure support. Patients were defined as belonging to the failure
group if they developed signs of respiratory distress according to standard criteria, or to the success group if they
did not. Sixteen patients were able to complete successfully the trial. Twelve patients failed the protocol; the
success group had a minimum oxygen consumption lower than the failure group. Patients failing a
decremental pressure support trial, in comparison with those who succeed, had a higher baseline oxygen
consumption and were not able to increase their oxygen consumption in response to an increased demand.
SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE IN THE TEXT

Dexmedetomidine in the Care of Critically Ill Patients from 2001 to 2007:
An Observational Cohort Study 386
Hannah Wunsch, Jeremy M. Kahn, Andrew A. Kramer, Gebhard Wagener, Guohua Li,
Robert N. Sladen, and Gordon D. Rubenfeld
Dexmedetomidine remains an uncommon sedative choice in critically ill patients, with much greater use
among cardiac surgery patients compared with other critically ill patients. A substantial portion of
dexmedetomidine was administered outside regulatory approval guidelines.

■ PAIN MEDICINE

��Multicenter, Randomized, Comparative Cost-effectiveness Study Comparing
0, 1, and 2 Diagnostic Medial Branch (Facet Joint Nerve) Block Treatment
Paradigms before Lumbar Facet Radiofrequency Denervation 395
Steven P. Cohen, Kayode A. Williams, Connie Kurihara, Conner Nguyen, Cynthia Shields, Peter Kim,
Scott R. Griffith, Thomas M. Larkin, Matthew Crooks, Necia Williams,
Benny Morlando, and Scott A. Strassels
This randomized comparative study found 0 blocks before lumbar facet radiofrequency denervation to be
associated with the highest overall success rate and lowest cost per effective procedure.

Spinal �2-Adrenoceptor-mediated Analgesia in Neuropathic Pain Reflects
Brain-derived Nerve Growth Factor and Changes in Spinal Cholinergic
Neuronal Function 406
Ken-ichiro Hayashida and James C. Eisenach
Brain-derived nerve growth factor in the spinal cord is needed for normal synthesis of acetylcholine by
cholinergic neurons and excitation of these neurons by �2-adrenoceptor agonists after nerve injury.

Cosyntropin for Prophylaxis against Postdural Puncture Headache after
Accidental Dural Puncture 413
Sameh Michel Hakim
Cosyntropin was compared with placebo for prophylaxis against postdural puncture headache after accidental
dural puncture. Cosyntropin was associated with lower incidence of postdural puncture headache and
decreased need for therapeutic epidural blood patch.

Analgesic and Antihyperalgesic Properties of Propofol in a Human Pain Model 421
Oliver Bandschapp, Joerg Filitz, Harald Ihmsen, Andreas Berset, Albert Urwyler, Wolfgang Koppert,
and Wilhelm Ruppen
Propofol (Disoprivan®; AstraZeneca AG, Zug, Switzerland) showed short-lasting analgesic effects, whereas
10% Intralipid® (Fresenius Kabi, Stans, Switzerland), the solvent of propofol, was free of pain modulatory
action.
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Enhancement of GABAergic Tonic Currents by Midazolam and Noradrenaline in
Rat Substantia Gelatinosa Neurons In Vitro 429
Aiko Maeda, Toshihiko Katafuchi, Yugo Oba, Hiroaki Shiokawa, and Megumu Yoshimura
Midazolam produces extrasynaptic �-aminobutyric acid currents in the substantia gelatinosa neurons, which
may explain the midazolam-induced analgesia. Simultaneous application of noradrenaline further enhances
midazolam-induced extrasynaptic currents by increasing extracellular �-aminobutyric acid concentration.

Lumbar Intrathecal Administration of the Quaternary Lidocaine Derivative,
QX-314, Produces Irritation and Death in Mice 438
Stephan K. W. Schwarz, Helen M.-C. Cheung, Craig R. Ries, Sang Mook Lee, Jimmy T. C. Wang,
and Bernard A. MacLeod
In this blinded, randomized, controlled in vivo animal study, the quaternary lidocaine derivative, QX-314,
concentration-dependently produced severe irritation, scratching behavior, and death after lumbar intrathecal
administration in mice, at lower concentrations than those associated with robust motor blockade.

Determination and Comparison of Graded Dose–Response Curves for Epidural
Bupivacaine and Ropivacaine for Analgesia in Laboring Nulliparous Women 445
Warwick D. Ngan Kee, Floria F. Ng, Kim S. Khaw, Anna Lee, and Tony Gin
In a random allocation-graded dose–response study of epidural bupivacaine and ropivacaine for labor
analgesia in nulliparous patients, ED50 was greater for ropivacaine (potency ratio, 0.75) but ED90 and slopes
of the curves were similar.

■ EDUCATION

CASE SCENARIO
Management of Postesophagectomy Respiratory Failure with Noninvasive
Ventilation 454
Pierre Michelet, Dorothée Blayac, and Samir Jaber

IMAGES IN ANESTHESIOLOGY
The Fetus as Patient 462
Kha M. Tran, Mark P. Johnson, Gracie M. Almeida-Chen, and Alan Jay Schwartz

� Patent Foramen Ovale, Bubble Test, and Major Spine Surgery 463
Sophie Rym Hamada and Jean Mantz
SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE IN THE TEXT

ANESTHESIA LITERATURE REVIEW 464

REVIEW ARTICLES
Volume Kinetics for Infusion Fluids 470
Robert G. Hahn
Volume kinetics is a tool used for analyzing the kinetics of infusion fluids. Clinically important findings
include that crystalloid fluid shows an apparent distribution function and has a consistently low elimination
clearance during surgery.

Anemia and Patient Blood Management in Hip and Knee Surgery: A Systematic
Review of the Literature 482
Donat R. Spahn
Anemia in the orthopedic perioperative setting was associated with more allogeneic blood transfusions and
adverse clinical outcomes. Patient blood management interventions aiming at improving patient outcomes
deserve increased medical attention.
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CASE REPORT
� Traumatic Atrial Septal Defect and Coronary Sinus to Left Atrium Fistula from

Coronary Sinus Pacing Lead Removal 496
Jiapeng Huang, Sebastian Pagni, Michael J. Bouvette, Jing Zhou, Samuel Morgos, and Kishin Dodwani
SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE IN THE TEXT

■ CORRESPONDENCE

Different Injectate Volumes in Cervical Medial Branch Blocks: Does Increased
Diagnostic Accuracy with Smaller Injectate Volume Lead to Changes in
Outcome? 499
Sukdeb Datta and Laxmaiah Manchikanti

In Reply
Steven P. Cohen and Scott A. Strassels

Statins Might Contribute to Postoperative Delirium 500
John C. Drummond, Brian P. Head, and Piyush M. Patel

The Private Practicing Anesthesiologist and the Four-legged Stool 501
Steve Serlin

In Reply
Alan Jay Schwartz

Procedure-specific Guidelines 502
Noah Stites-Hallett and Merlin D. Larson

In Reply
Paul F. White and Henrik Kehlet

■ ANESTHESIOLOGY REFLECTIONS

The Waters-Morton House by Vandam 270
George S. Bause

McMunn’s Elixir of Opium 272
George S. Bause

W. T. G. Morton’s Dana, Maritime Attorney 359
George S. Bause

“Anesthesia about 1850” at the 1939 World’s Fair 420
George S. Bause
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