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BACKGROUND: It has been recently demonstrated that a carbon monoxide releasing
molecule (tricarbonyldichlororuthenium [I1] dimer; CORM-2) enhances coagulation and
attenuates vulnerability to fibrinolysis in normal and hemophiliac human plasma. We
tested the hypothesis that plasma anticoagulated with heparin or argatroban would
demonstrate improved coagulation and decreased fibrinolytic vulnerability after exposure
to CORM-2.



METHODS: Normal plasma was anticoagulated with 0 to 0.1 U/mL unfractionated
heparin or 0 to 1 pg/mL argatroban. Samples were subsequently exposed to 0 or 100 uM
CORM-2 and activated with tissue factor. Additional samples with the same
anticoagulant and CORM-2 exposure schema were incubated with 100 U/mL tissue-type
plasminogen activator (tPA) to assess fibrinolytic vulnerability. Thrombelastographic
data were collected until either clot strength stabilized or clot lysis occurred as

appropriate.

RESULTS: In the absence of tPA, CORM-2 significantly increased the velocity of clot
growth in heparin (75%) and argatroban-exposed (40%) samples. Clot strength was also
significantly increased in heparin (69%) and argatroban-exposed (72%) samples. In the
presence of tPA, CORM-2—treated samples had even greater (94%—731%) increases in
velocity of growth and strength after exposure to either anticoagulant and significantly
increased clot lysis time (103%—200%).

CONCLUSIONS: CORM-2 exposure resulted in faster-growing, stronger, longer-lived
thrombi after anticoagulation with heparin or argatroban. Additional preclinical
investigation is warranted to determine whether CORM-2 administration will be useful in

attenuating bleeding complications associated with thromboprophylaxis.
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BACKGROUND: Prolonged preoperative fasting might be expected to exacerbate

hypotension during the induction of general anesthesia. We aimed to establish whether



the duration of preoperative abstinence from fluids independently contributed to arterial

blood pressure changes and dosage requirements during propofol induction.

METHODS: We prospectively recruited 130 ASA | or Il nonhypertensive patients, ages
18 to 65 years scheduled for surgery under general anesthesia. Standard physiological
and electroencephalographic bispectral index (BIS) monitoring was applied to each
patient. Intravenous propofol infusion was commenced at 40 mg -kg* -h™ and reduced
to 8 mg -kg ™ -h™* when the BIS decreased to 50. Frequent cardiovascular data were
collected for 15 minutes. The primary endpoint was maximal percentage decrease from
baseline mean arterial blood pressure (max%AMAP). The secondary endpoint was the
propofol dose at which BIS decreased to 50 (PDBIS50). Univariate linear regression and
then multivariate linear regression was used to analyze the associations between potential

predictors, including fasting time, and these 2 endpoints.

RESULTS: Mean fluid abstinence time was 694 minutes (range: 115 to 1263 minutes).
Unstandardized regression coefficients (95% confidence intervals [CIs]) for fluid
abstinence (minutes) versus max%AMAP (%) and PDBIS50 (mg) were, respectively,
0.003% (—0.002% to + 0.009%) and 0.021 mg (—0.017 mg to + 0.059 mg). On adjusting
for other, significant predictors in a multivariate model and applying type Il sum of
squares tests, the corresponding values were —0.0001% (—0.004% to + 0.004%, P = 0.94)
and —0.006 mg (—0.039 mg to + 0.026 mg, P = 0.70). The effect of a 1-hour increase in
fluid abstinence on max%AMAP was therefore —0.01% (—0.26% to + 0.24%) and on
PDBIS50, —0.38 mg (—2.34 mg to + 1.58 mg).

CONCLUSION: When propofol is infused rapidly for induction of anesthesia in healthy
adults younger than 65 years, the duration of preoperative fluid abstinence does not

appear to affect MAP or propofol dose requirements.
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BACKGROUND: Benzodiazepines are widely used in clinical anesthesia as

premedication, but also to induce general anesthesia. Recent in vitro studies suggest that
y-aminobutyric acid type A receptors, harboring a classical high-affinity benzodiazepine
binding site, possess another “nonclassical” binding site for benzodiazepines. At present,
it is unclear if, and to what extent, this novel nonclassical binding site is of relevance for

the actions of benzodiazepines in the central nervous system.



METHODS: Because neocortex is involved in mediating the sedative and hypnotic
properties of general anesthetics, we quantified the actions of diazepam over a wide range
of concentrations (from 10 nM up to 100 uM) in organotypic slice cultures using

extracellular multiunit recordings of spontaneous action potential activity.

RESULTS: Up to a concentration of 6.25 uM, diazepam reduced the activity of
neocortical neurons, approaching a maximum of approximately 20%. This action was
nullified by the benzodiazepine antagonist flumazenil. At concentrations >12.5 puM,
diazepam evoked a second concentration-dependent dampening of network activity.
Unlike the low concentration effect, this high concentration component was resistant to

flumazenil.

CONCLUSIONS: Diazepam induced a biphasic attenuation of spontaneous action
potential firing of neocortical neurons. Low to moderate concentrations caused a
monotonic, mild depression that is mediated via the classical binding site as it is
antagonized by flumazenil. However, the effects of diazepam observed at high
concentrations were not affected by flumazenil. Hence, these findings support the
concept of at least 2 different binding sites for benzodiazepines on y-aminobutyric acid
type A receptors. Furthermore, our results are consistent with the hypothesis that the
classical high-affinity binding site mediates low-dose diazepam actions, such as amnesia,
anxiolysis, and sedation, while a second, nonclassical and independent site contributes to

the anesthetic effects of diazepam, such as hypnosis and immobility.
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Gene expression is increasingly used for diagnostic, prognostic, and therapeutic purposes
in clinical practice. We tested the hypothesis that volatile anesthetics (VA) affect gene
expression of tumor cells. Cells from the neuronal cell line SH-SY5Y and from the breast
cell line MCF-7 were exposed ex vivo to enflurane, isoflurane, desflurane, halothane,
sevoflurane, or nitrous oxide. Microarray gene expression profiles were studied. We
observed significant differences in gene expression levels of cell cultures and response in
time when exposed to different VA. Some genes used for predictive genetic fingerprints

for breast cancer were affected by VA. Our findings suggest that VA modulate gene

expression in breast and brain tumor cell cultures in a unique and time-dependent manner.
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Continuous Subcutaneous Instillation of Bupivacaine Compared to Saline Reduces
Interleukin 10 and Increases Substance P in Surgical Wounds After Cesarean
Delivery

Brendan Carvalho, MBBCh, FRCA*, David J. Clark, MD, PhD*%, David C. Yeomans,
PhD* and Martin S. Angst, MD*

From the "Department of Anesthesia, Stanford University School of Medicine, Stanford:;
and "'VA Palo Alto Health Care System, Palo Alto, California.
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BACKGROUND: Recent evidence suggests that locally delivered local anesthetics may
exert tissue-damaging effects such as chondrolysis after intraarticular injection.
Alteration of the inflammatory response is a potential mechanism for local anesthetic-
induced tissue toxicity. In this study, we tested the effects of continuous local anesthetic
infiltration on the release of inflammatory and nociceptive mediators in skin wounds after

cesarean delivery.

METHODS: Thirty-eight healthy women undergoing cesarean delivery with spinal
anesthesia were enrolled in this study, and were randomized to receive subcutaneous

surgical wound infiltration with bupivacaine 5 mg/mL or saline at 2 mL/h for 24 hours



after cesarean delivery. Wound exudate was sampled at 1, 3, 5, 7, and 24 hours after
cesarean delivery using a subcutaneous wound drain technique. Cytokines, chemokines,
substance P, prostaglandin E,, and nerve growth factor were assayed using multiplex Bio-

Plex® (Bio-Rad, Hercules, CA) and enzyme-linked immunosorbent assays.

RESULTS: Bupivacaine wound infusion resulted in a significant decrease of interleukin
10 and increase of substance P in wounds compared with saline infusion (area under the
24-hour concentration-time curve; P < 0.001). No statistically significant differences

were detected for other cytokines, nerve growth factor, and prostaglandin E,.

CONCLUSIONS: This study demonstrates that the continuous administration of
clinically used doses of bupivacaine into wounds affects the local composition of wound
mediators. Observed changes in interleukin 10 are compatible with a disruption of
antiinflammatory mechanisms. Whether such modulation combined with the release of
the proinflammatory mediator substance P results in an overall proinflammatory wound

response will require future studies of wound healing
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Focused Review: Continuous Spinal Anesthesia and Analgesia in Obstetrics
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The development of the technique of continuous spinal anesthesia as it relates to the
obstetric population is recounted. The advantages and disadvantages of continuous spinal
anesthesia are examined, currently available catheters and kits are reviewed, and

strategies for the management of continuous spinal techniques for labor analgesia and
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surgical anesthesia are discussed. Continuous spinal anesthesia may have particular value

over other regional techniques in several specific clinical circumstances.
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The Effect of Hyperthermia on Blood Glutamate Levels

Alexander Zlotnik, MD, PhD*, Boris Gurevich, MD*, Alan A. Artru, MD+, Shaun E.
Gruenbaum, MD*, Michael Dubilet, MD*, Akiva Leibowitz, MD*, Gad Shaked, MD§,
Sharon Ohayon, MD*, Yoram Shapira, MD, PhD* and Vivian I. Teichberg, PhD}
From the "Department of Anesthesiology and Critical Care, Soroka University Medical
Center, Ben Gurion University, Beer Sheva, Israel; ‘Department of Anesthesiology,
University of Washington, Seattle, Washington; *Department of Neurobiology,
Weizmann Institute of Science, Rehovot, Israel; and 3Department of Surgery, Soroka
University Medical Center, Ben Gurion University, Beer Sheva, Israel.

Anesth Analg December 2010 111:1497-1504;

FIE & PR TR & 2 P T ¢ [’?‘V*L'IH@ e LA L NG L
L. - “'fﬁfll[.@af@a@ﬁxﬁﬁ T 2 G PR ™ IRV ED © Ty E%»Jré,'
SRR (] 6 S PRIRR O E ST i) A - BERE) R Ly
%P‘Fjiﬂﬁi@?[‘ﬂig\w@;ﬁfﬂjfﬁﬁli 'ﬁﬁzlpkf&ﬂ@ﬁi ’ IHfJ”i#‘“B SR A
SEE IR Tty Tt.yn&i&@ Ol (o =9F o B IEVTERIVEIR - & %
1&*“1%'7 P AR TRl g sy R 2 A PRARME VT e PN AP
ARSIk & S PR R B ORI 1 SR [

S RIRE SRRV o SRR AL S PRI ¢ LR
A RIS & 5 PRI ST e 51 -

FORITE © 24 L UL ERERS 5T 5% 352 < ] EIVBRREN S ) 40min #] iy 1°C - 1§-37°C ~

I FI I E 42°C = % ARG 1mI/100g [OSURE ZEERCR (3D = HfRREHA = 39°C
e PR ARA Y mI/100g fY IM & SRER e [T Y= A PAN A 10ma/kg fY-s

GE

Fr U }I—J =" ﬂgﬂﬁ £.37°C 4[@ Z[1 39°C » = "”'%p?'[ﬁ A@E@F'@;”EF E 5 g
PIRE H0E (R [ (ST P<0.01vs P<0.0001) - (EHRLIE-40°C 35 7] )] 42°C


http://www.anesthesia-analgesia.org/search?author1=Alexander+Zlotnik&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Boris+Gurevich&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Alan+A.+Artru&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Shaun+E.+Gruenbaum&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/search?author1=Shaun+E.+Gruenbaum&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Michael+Dubilet&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Akiva+Leibowitz&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Gad+Shaked&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Sharon+Ohayon&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Yoram+Shapira&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1
http://www.anesthesia-analgesia.org/search?author1=Vivian+I.+Teichberg&sortspec=date&submit=Submit
http://www.anesthesia-analgesia.org/content/111/6/1497.abstract#aff-1

Mg i 4 s Ppviit (O3 ) P<O.01vs P<0.0001) = MJ-= AR py |
Ti° 94 BRI 4] B O 4 PRI I (5 0 ([LRLS 1 ] B 41°C A7
42°C i 3[R0 1 SRR FUST Y (P<0.005) -

i - A PRV EP SR A R SR G S IR - R pORS LI
R 3 « i il < PRERE 37°C RSV DB 4 SRS > (R
A0°C LIS o A B A SRR SR A T £ S R IS DRV - )
A7 Jlﬁk[%ﬁ%&;ﬁ J””%m S R E BV o T ) %Eﬁi@ﬁ'ﬁﬁﬂj“ EEH A 2
PRI SF@RUEL R A > 1) T AR S O RS E R R T

= & B A

INTRODUCTION: Glutamate neurotoxicity is determined by the balance between
glutamate release within the brain and efflux of excess glutamate from the brain. Brain-
to-blood efflux of glutamate is increased by decreasing the concentration of glutamate in
blood. Little is known about the effect of hyperthermia on blood glutamate
concentrations, and the effectiveness of blood glutamate—decreasing mechanisms in these
conditions. Although hyperthermia is hypothesized to decrease blood glutamate
concentrations by activation of stress mechanisms, blunting the stress response by
blocking B-adrenergic receptors should prevent this decrease. Furthermore, during
hyperthermia there should be a concurrent process of leakage of glutamate from muscle
tissue into blood, resulting in a contradictory increase of blood glutamate concentrations.
In this study we investigated the effects of hyperthermia on blood glutamate levels and
studied the effects of the B-adrenergic receptor antagonist propranolol on stress-induced
changes in glutamate levels. We then studied the effectiveness of the blood glutamate

scavenger oxaloacetate on hyperthermia-induced increases of glutamate levels.

MATERIALS AND METHODS: Twenty-four rats were randomly divided into 3 groups.
Rats' body temperatures were increased (by 1°C every 40 minutes) from 37°C to 42°C.
The first group received 1 mL per 100 g of isotonic saline (control). The second group
received 1 mL per 100 g of 1M oxaloacetate when the temperature reached 39°C. The

third group received 10 mg/kg of propranolol before initiation of the warming.



RESULTS: Warming the rats from 37°C to 39°C decreased the blood glutamate levels in
the control group (P < 0.01) and oxaloacetate treatment group (P < 0.0001), whereas
further increases in temperature from 40°C to 42°C increased the blood glutamate levels
(P <0.01 and P < 0.0001, respectively). Pretreatment with propranolol prevented the
decrease in blood glutamate concentrations seen in mild hyperthermia and did not affect

the increase in blood glutamate levels seen at temperatures of 41°C and 42°C (P < 0.005).

DISCUSSION: The results of this study demonstrated that hyperthermia leads to
decreases in glutamate levels in the blood, presumably by activation of the sympathetic
nervous system. Oxaloacetate, previously reported to reduce blood glutamate levels at
37°C, was ineffective at temperatures over 40°C. Propranolol pretreatment blunted the
initial decrease in blood glutamate, and thereafter had no effect when compared with
control and treatment groups. Understanding the mechanisms underlying glutamate
regulation in the blood during states of hyperthermia and stress has important clinical

implications in treating neurodegenerative conditions.
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Cardiac Resynchronization Therapy for Treatment of Heart Failure

Jonathan K. Ho, MD and Aman Mahajan, MD, PhD

From the Department of Anesthesiology, David Geffen School of Medicine at University
of California—Los Angeles, Los Angeles, California.
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Conduction abnormalities, commonly seen in systolic heart failure, lead to delayed
activation of the myocardium as the electrical impulse spreads slowly without the aid of
healthy conduction tissue. The resulting dyssynchronous ventricular contraction is
mechanically less efficient, reducing systolic function and impairing diastolic filling.
Simultaneous pacing of the right and left ventricles (i.e., biventricular pacing) reduces
ventricular dyssynchronous contraction, overcoming these consequences of conduction
delay. An important role for implantable rhythm-management devices providing cardiac



resynchronization therapy has emerged in the optimization of ventricular function in
heart failure. Long-term benefits in patient outcomes have been well established. With
increasing use, understanding of cardiac resynchronization therapy devices and the
principles behind the therapy are important for physicians providing perioperative and
intensive care for patients with heart failure.
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Benzethonlum Increases the Cytotoxicity of S(+)-Ketamine in Lymphoma, Neuronal,
and Glial Cells
Sebastian Braun, MD*, Robert Werdehausen, MD*, Nina Gaza, MD*, Henning
Hermanns, MD*, David Kremer, MD+, Patrick Kiiry, MD¥, Markus W. Hollmann, MD,
PhD, DEAAF and Markus F. Stevens, MD, DEAA, DESRA}

From the *Department of Anesthesiology and fDepartment of Neurology, University of
Diisseldorf, Diisseldorf, Germany; and {Department of Anesthesiology, Academic
Medical Center, University of Amsterdam, Amsterdam, The Netherlands.
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INTRODUCTION: Ketamine has been demonstrated to be neurotoxic in animals as

well as in patients. Preservatives added to ketamine have been accused to induce this

neurotoxicity. Therefore, we investigated whether the most widely used preservative of

ketamine—benzethonium chloride—enhances the toxicity of S(+)-ketamine in vitro in

lymphoma, neuroblastoma cells and primary astrocytes.

METHODS: Human Jurkat T-lymphoma- and neuroblastoma cells (SHEP) were

incubated for 24 hours with commercially available S-ketamine containing benzethonium,

pure S-ketamine and pure benzethonium chloride. The rate of early- and late-apoptotic

cells was evaluated by flowcytometry. In a second step the combined toxicity of



benzethonium and ketamine was investigated in neuroblastoma cells and primary rat
astrocytes in a mitochondrial activity assay (XTT). The additivity of the toxicities was
evaluated by employing isobolographic analysis.

RESULTS: In Jurkat T-lymphoma and neuroblastoma cells benzethonium increased the
toxicity of ketamine from 32% to 80% and from 64% to 84% cell deaths, respectively. In
neuroblastoma cells as well as in primary rat astrocytes the measured combined toxicity
was within the confidence interval of the calculated pure additive toxicity as seen in the
isobolograms.

CONCLUSIONS: We conclude that benzethonium increases the local toxicity of
ketamine in cells of hematopoetic, neuronal and glial origin in an additive manner.
Therefore, caution is recommended especially when using preservative containing S-
ketamine as an additive for long-term neuraxial analgesia.
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An Organized, Comprehensive, and Security-Enabled Strategic Response to the
Haiti Earthquake: A Description of Pre-Deployment Readiness Preparation and
Preliminary Experience from an Academic Anesthesiology Department with No
Preexisting International Disaster Response Program

Maureen McCunn, MD, MIPP, FCCM*, Michael A. Ashburn, MD, MPH*, Thomas F.
Floyd, MD*, C. William Schwab, MD, FACS+, Paul Harrington, RN, MSN, MBAf, C
William Hanson III, MD, FCCM*, Babak Sarani, MD, FACS¥, Samir Mehta, MD§,
Rebecca M. Speck, MPH* and Lee A. Fleisher, MD*

From the Departments of * Anesthesiology and Critical Care, {Surgical Nursing, and
§Orthopedic Surgery; and Division of Trauma Surgery and Critical Care, University of
Pennsylvania School of Medicine, Hospital of the University of Pennsylvania,
Philadelphia, Pennsylvania.
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BACKGROUND: On Tuesday, January 12, 2010 at 16:53 local time, a magnitude 7.0
M,, earthquake struck Haiti. The global humanitarian attempt to respond was swift, but
poor infrastructure and emergency preparedness limited many efforts. Rapid, successful
deployment of emergency medical care teams was accomplished by organizations with
experience in mass disaster casualty response. Well-intentioned, but unprepared, medical
teams also responded. In this report, we describe the preparation and planning process
used at an academic university department of anesthesiology with no preexisting
international disaster response program, after a call from an American-based
nongovernmental organization operating in Haiti requested medical support. The focus of
this article is the pre-deployment readiness process, and is not a post-deployment report
describing the medical care provided in Haiti.

METHODS: A real-time qualitative assessment and systematic review of the Hospital of
the University of Pennsylvania's communications and actions relevant to the Haiti
earthquake were performed. Team meetings, conference calls, and electronic mail
communication pertaining to planning, decision support, equipment procurement, and
actions and steps up to the day of deployment were reviewed and abstracted. Timing of
key events was compiled and a response timeline for this process was developed.
Interviews with returning anesthesiology members were conducted.

RESULTS: Four days after the Haiti earthquake, Partners in Health, a nonprofit,
nongovernmental organization based in Boston, Massachusetts, with >20 years of
experience providing medical care in Haiti contacted the University of Pennsylvania
Health System to request medical team support. The departments of anesthesiology,
surgery, orthopedics, and nursing responded to this request with a volunteer selection
process, vaccination program, and systematic development of equipment lists. World
Health Organization and Centers for Disease Control guidelines, the American Society of
Anesthesiology Committee on Trauma and Emergency Preparedness, published articles,
and in-country contacts were used to guide the preparatory process.

CONCLUSION: An organized strategic response to medical needs after an international
natural disaster emergency can be accomplished safely and effectively within 6 to 12
days by an academic anesthesiology department, with medical system support, in a center
with no previously established response system. The value and timeliness of this response
will be determined with further study. Institutions with limited experience in putting an



emergency medical team into the field may be able to quickly do so when such efforts are
executed in a systematic manner in coordination with a health care organization that
already has support infrastructure at the site of the disaster.
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Anesthetic Practice in Haiti After the 2010 Earthquake

Mark J. Rice, MD*, Alan Gwertzman, MD¥, Timothy Finley, DO and Timothy E.
Morey, MD*

From the *Department of Anesthesiology, University of Florida, Gainesville, Florida;
and TBergen Anesthesia Associates, Holy Name Hospital, Teaneck, New Jersey.
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On January 12, 201E a 7.0 M earthquake devastated Haiti, the most impoverished
nation in the Western hemisphere with extremely limited health care resources. We
traveled to Milot, Haiti situated north of Port-au-Prince, to care for injured patients at
Hopital Sacré Coeur, an undamaged hospital with 74 beds and 2 operating rooms. The
massive influx of patients brought by helicopter from the earthquake zone transformed
the hospital to >400 beds and 6 operating rooms. As with the 2005 Kashmir and 2008
China earthquake, most victims suffered from extremity injuries, encompassing crush
injuries, lacerations, fractures, and amputations with associated dehydration and anemia.
Preoperative evaluation was limited by language issues requiring a translator and
included basic questions of fasting status, allergies, and coexisting conditions. Goals
included adequate depth of anesthesia, while avoiding apnea/airway manipulation. These
goals led to frequent use of midazolam and ketamine or regional anesthesia. Although
many medications were present under various names and concentrations, the absence of a
central gas supply proved troublesome. Postoperative care was limited to an 8-bed



postanesthesia care unit/intensive care unit caring for patients with tetanus, diabetic
ketoacidosis, pulmonary aspiration, acute renal failure due to crush, extreme anemia,
sepsis, and other illnesses. Other important aspects of this journey included the
professionalism of the health care personnel who prioritized patient care, adaptation to
limited laboratory and radiological services, and provision of living arrangements.
Although challenging from many perspectives, the experience was emotionally enriching
and recalls the fundamental reasons why we selected medicine and anesthesiology as a
profession.
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Labor Epidural Analgesia and Maternal Fever

Scott Segal, MD, MHCM

From the Harvard Medical School, Brigham and Women's Hospital, and Tufts University
School of Medicine, Tufts Medical Center, Boston, Massachusetts.
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Women in Iabor who receive epidural analgesia are more likely to experience
hyperthermia and overt clinical fever. The gradual development of modest hyperthermia
observed in laboring women with epidural analgesia is not seen in those electing other
forms of analgesia or unmedicated labor. Clinical fever is also far more likely in women
laboring with epidural analgesia. It is possible that the observed slow increase in mean
temperature is an artifact of averaging the temperature curves of a small group of women
who eventually develop fever with a larger group who remain afebrile throughout labor.
Selection bias confounds the association between epidural analgesia and fever, because
women at risk for fever—due to longer duration of ruptured membranes, longer labor,
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more frequent cervical examinations, and other interventions—are also more likely to
select epidural analgesia. However, even randomized trials have confirmed a higher
incidence of fever in epidural-exposed women, suggesting a causal relationship. The
mechanisms of epidural-associated fever remain incompletely understood. Altered
thermoregulation and an antipyretic effect of opioids given to women without epidural
analgesia may explain part of the phenomenon, but the most likely etiology is
inflammation, most commonly in the placenta and membranes (chorioamnionitis). The
consequences of maternal fever are diverse. Obstetricians are more likely to intervene
surgically in laboring women with fever, and neonatologists are more likely to evaluate
neonates of febrile women for sepsis. More ominously, maternal inflammatory fever is
associated with neonatal brain injury, manifest as cerebral palsy, encephalopathy, and
learning deficits in later childhood. At present, there are no safe and effective means to
inhibit epidural-associated fever. Future research should define the etiology of this fever
and search for safe and effective interventions to prevent it and to inhibit its potential
adverse effects on the neonatal brain.
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Acute Hemodynamic Changes After Rapid Intravenous Bolus Dosing of
Dexmedetomidine in Pediatric Heart Transplant Patients Undergoing Routine
Cardiac Catheterization

E. H. Jooste, MBChB*, W. T. Muhly, MD*, J. W. Ibinson, MD*, T. Suresh, MBBS*, D
Damian, MD*, A. Phadke, MD*, P. Callahan, MD*, S. Miller, MD7, B. Feingold, MDfT,
S. E. Lichtenstein, MD*, J. G. Cain, MD*, C. Chrysostomou, MD{ and P. J. Davis, MD*
From the Departments of *Pediatric Anesthesia; TPediatric Cardiology, Transplant
Division; and {Pediatric Cardiac Critical Care, Children's Hospital of Pittsburgh,
Pittsburgh, Pennsylvania.
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BACKGROUND: Dexmedetomidine is a highly selective ap-adrenoceptor agonist with
sedative, anxiolytic, and analgesic properties that has minimal effects on respiratory drive.
Its sedative and hypotensive effects are mediated via central o4 and imidazoline type 1
receptors while activation of peripheral a,g-adrenoceptors result in an increase in arterial
blood pressure and systemic vascular resistance. In this randomized, prospective, clinical
study, we attempted to quantify the short-term hemodynamic effects resulting from a
rapid 1V bolus administration of dexmedetomidine in pediatric cardiac transplant patients.
METHODS: Twelve patients, aged 10 years or younger, weighing <40 kg, presenting
for routine surveillance of right and left heart cardiac catheterization after cardiac
transplantation were enrolled. After an inhaled or IV induction, the tracheas were
intubated and anesthesia was maintained with 1 minimum alveolar concentration of
isoflurane in room air, fentanyl (1 pg/kg), and rocuronium (1 mg/kg). At the completion
of the planned cardiac catheterization, 100% oxygen was administered. After recording a
set of baseline values that included heart rate (HR), systolic blood pressure, diastolic
blood pressure, central venous pressure, systolic pulmonary artery pressure, diastolic
pulmonary artery pressure, pulmonary artery wedge pressure, and thermodilution-based
cardiac output, a rapid [V dexmedetomidine bolus of either 0.25 or 0.5 pg/kg was
administered over 5 seconds. The hemodynamic measurements were repeated at 1 minute
and 5 minutes.

RESULTS: There were 6 patients in each group. Investigation suggested that systolic
blood pressure, diastolic blood pressure, systolic pulmonary artery pressure, diastolic
pulmonary artery pressure, pulmonary artery wedge pressure, and systemic vascular
resistance all increased at 1 minute after rapid 1V bolus for both doses and decreased
significantly to near baseline for both doses by 5 minutes. The transient increase in
pressures was more pronounced in the systemic system than in the pulmonary system. In
the systemic system, there was a larger percent increase in the diastolic pressures than the
systolic pressures. Cardiac output, central venous pressure, and pulmonary vascular
resistance did not change significantly. HR decreased at 1 minute for both doses and was,
within the 0.5 pg/kg group, the only hemodynamic variable still changed from baseline at
the 5-minute time point.

CONCLUSION: Rapid IV bolus administration of dexmedetomidine in this small
sample of children having undergone heart transplants was clinically well tolerated,
although it resulted in a transient but significant increase in systemic and pulmonary
pressure and a decrease in HR. In the systemic system, there is a larger percent increase



in the diastolic pressures than the systolic pressures and, furthermore, these transient
increases in pressures were more pronounced in the systemic system than in the
pulmonary system.
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Neuraxial Blockade in Patients with Preexisting Spinal Stenosis, Lumbar Disk
Disease, or Prior Spine Surgery: Efficacy and Neurologic Complications

James R. Hebl, MD*, Terese T. Horlocker, MD*, Sandra L. Kopp, MD* and Darrell R.
Schroeder, MS¥

From the Departments of *Anesthesiology and THealth Sciences Research, Mayo Clinic
College of Medicine, Rochester, Minnesota.
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BACKGROUND: Patients with spinal canal pathology, including spinal stenosis and
lumbar disk disease, are often not considered candidates for neuraxial blockade because
of the risk of exacerbating preexisting neurologic deficits or developing new neurologic
dysfunction. In contrast, a history of spine surgery is thought to increase the likelihood of
difficult or unsuccessful block. In this retrospective study we investigated the risk of
neurologic complications and block efficacy in patients with preexisting spinal canal
pathology, with or without a history of spine surgery, after neuraxial anesthesia.
METHODS: During the 15-year study period, all patients with a history of spinal
stenosis or lumbar radiculopathy undergoing a neuraxial technique were studied. Patient
demographics, preoperative neurologic diagnoses and neurologic findings at the time of
surgery/neuraxial block, details of the neuraxial block including technique (spinal vs.
epidural, single injection vs. continuous), injectate, technical complications (paresthesia
elicitation, bloody needle/catheter placement, inability to advance catheter, accidental
dural puncture), and block success were noted. New or progressive neurologic deficits
were identified. All patients were followed until resolution or last date of evaluation.
RESULTS: There were 937 patients included, 207 (22%) of whom had undergone spinal
surgery. A history of spinal stenosis was present in 187 (20%), lumbar radiculopathy in
570 (61%), and peripheral neuropathy in 210 (22%) patients; 180 patients (19%) had
multiple neurologic diagnoses. A majority of patients had active but stable neurologic
symptoms at the time of surgery. Overall block success was 97.2%. A history of spine
surgery did not affect the success rate or frequency of technical complications. Ten (1.1%;
95% confidence interval [CI] 0.5%-2.0%) patients experienced new deficits or worsening
of existing symptoms. Three (1.4%) complications occurred in patients with a history of
spinal surgery, and the remaining 7 (1.0%) in patients without prior surgical
decompression or stabilization (P = NS). Although an orthopedic procedure was not a
risk factor, in 5 of the 6 patients in which the surgery was a unilateral lower extremity
procedure, the postoperative deficit involved the operative side. Likewise, in both
patients undergoing bilateral orthopedic procedures who developed bilateral deficits, the
outcome was worse on the previously affected side. A surgical cause was presumed to be
the primary etiology in 4 (40%) of 10 patients. The primary etiology of the remaining 6
(60%) complications was judged to be nonsurgical (including anesthetic-related factors).
The presence of a preoperative diagnosis of compressive radiculopathy (P = 0.0495) or
multiple neurologic diagnoses (P = 0.005) increased the risk of neurologic complications
postoperatively.

CONCLUSIONS: We conclude that patients with preexisting spinal canal pathology
have a higher incidence of neurologic complications after neuraxial blockade (1.1%; 95%
C1 0.5%-2.0%) than that previously reported for patients without such underlying
pathology. However, in the absence of a control group of surgical patients with similar
anatomic pathology undergoing general anesthesia, we cannot determine whether the
higher incidence of neurologic injury is secondary to the surgical procedure, the
anesthetic technique, the natural history of spinal pathology, or a combination of factors
and the relative contributions of each.
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D|fferences in the in V|tro antiplatelet effect of dexibuprofen, Ibuprofen, and
flurbiprofen in human blood.

J. P. De La Cruz, MD*, J. J. Reyes, PhD+, M. I. Ruiz-Moreno, PhD+, J. A. Lopez-
Villodres, MD*, N. Jebrouni, PhD* and J. A. Gonzalez-Correa, MD*

From the "Laboratorio de Investigaciones Antitrombéticas e Isquemia Tisular,
Department of Pharmacology and Therapeutics, School of Medicine, University of
Malaga; and "Escuela Universitaria Ciencias de la Salud, University of Malaga, Mélaga,
Spain.

Anesth Analg. 2010 Dec; 111(6):1341-6.
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BACKGROUND. In this study, we compared the in vitro pharmacodynamic profile of
dexibuprofen, ibuprofen, and flurbiprofen to identify possible differences in antiplatelet
activity.

METHODS: In whole blood samples from healthy volunteers, we measured platelet
aggregation induced by adenosine diphosphate, collagen and arachidonic acid, platelet
thromboxane B(2) (TxB(2)), lipopolysaccharide-induced prostaglandin E(2), leukocyte 6-
keto-prostaglandin F(1a) (PGF(1a)), and nitric oxide induced by both constitutive and
inducible pathways before and after incubation with increasing concentrations of
acetylsalicylic acid, dexibuprofen, ibuprofen, or flurbiprofen. The concentration that
inhibited (IC(50)) or increased each variable by 50% was calculated.

RESULTS: All 3 drugs inhibited platelet aggregation in a dose-dependent manner,
TxB(2), prostaglandin E(2), and 6-keto-PGF(1a), and increased calcium-induced nitric
oxide production. Dexibuprofen showed greater antiplatelet potency than ibuprofen and
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flurbiprofen, and its profile was similar to that of aspirin. For example, 1C(50) values for
arachidonic acid-induced platelet aggregation were 0.85 + 0.06 uM for dexibuprofen,
14.76 = 1.22 uM for ibuprofen, 6.39 = 0.51 uM for flurbiprofen, and 0.38 + 0.03 uM for
aspirin. All drugs inhibited both thromboxane and prostacyclin synthesis, but the 1C(50)
anti-TxB(2)/IC(50) anti-6-keto-PGF(1a) ratio was 0.21 + 0.03 for dexibuprofen, 1.05
0.08 for ibuprofen, 0.79 + 0.11 for flurbiprofen, and 0.46 + 0.06 for aspirin. All drugs
increased calcium-dependent nitric oxide production.

CONCLUSIONS: The aryl propionic acid derivative dexibuprofen was the most potent
antiplatelet drug, and its pharmacodynamic profile is similar to aspirin.

A7 FoTp B'EF? I RO RV IR = 5= F53 o A Py H e P
Special artlcle souety for ambulatory anesthesia consensus statement on
perioperative blood glucose management in diabetic patients undergoing
ambulatory surgery.

Girish P. Joshi, MB, BS, MD, FFARSCI*, Frances Chung, MD, FRCPC+, Mary Ann
Vann, MDZ, Shireen Ahmad, MD§, Tong J. Gan, MD, FRCA || , Daniel T. Goulson,
MDY, Douglas G. Merrill, MD# and Rebecca Twersky, MD, MPH**

From “University of Texas Southwestern Medical Center, Dallas, Texas; 'Toronto
Western Hospital, University of Toronto, Toronto, Ontario, Canada; *Department of
Anesthesia, Pain, and Critical Care, Beth Israel Deaconess Medical Center, Harvard
Medical School, Boston, Massachusetts; *Department of Anesthesiology, Northwestern
University Feinberg School of Medicine, Chicago, Illinois; ' Department of
Anesthesiology, Duke University Medical Center, Durham, North Carolina; "University
of Kentucky, Lexington, Kentucky; “Center for Perioperative Services, Outpatient
Surgery Dartmouth—Hitchcock Medical Center, One Medical Center Way, Lebanon, New
Hampshire; and ~ Department of Anesthesiology, Ambulatory Surgery Unit, SUNY
Downstate Medical Center, Brooklyn, New York.

Anesth Analg. 2010 Dec;111(6):1378-87.
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Optimal evidence-based perioperative blood glucose control in patients undergoing
ambulatory surgical procedures remains controversial. Therefore, the Society for
Ambulatory Anesthesia has developed a consensus statement on perioperative glycemic
management in patients undergoing ambulatory surgery. A systematic review of the
literature was conducted according the protocol recommended by the Cochrane
Collaboration. The consensus panel used the Grading of Recommendations, Assessment,
Development, and Evaluation (GRADE) system for providing suggestions. It was
revealed that there is insufficient evidence to provide strong recommendations for the
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posed clinical questions. In the absence of high-quality evidence, recommendations were
based on general principles of blood glucose control in diabetics, drug pharmacology, and
data from inpatient surgical population, as well as clinical experience and judgment. In
addition, areas of further research were also identified.
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The Cytoprotective #fects of Dantrolene: A Ryanodine Receptor Antagonist
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Calcium, as a second messenger, has an important role in a variety of cellular
functions.However, disruption of intracellular calcium homeostasis leads to cytotoxicity
and cell death.Excessive calcium release from intracellular stores, via the calcium
channel ryanodine receptor, contributes to cell damage. Dysfunction of calcium
homeostasis is established in tissue culture and animal models of ischemia, hypoxia,
seizure, trauma, anesthesia, and neurodegenerative diseases. Dantrolene, the primary drug
to treat malignant hyperthermia, is a ryanodine receptor antagonist. Dantrolene inhibits
abnormal calcium release from the sarco-endoplasmic reticulum, which is the primary
intracellular calcium store. Dantrolene has been investigated widely for its possible
cytoprotective effects against cell damage in different tissue culture or animal models of
diseases involving cytotoxicity induced by disruption of intracellular calcium
homeostasis in pathogenesis. In this review, we summarize the role of the disruption of
intracellular calcium homeostasis on cell death, the pharmacologic and pharmacokinetic
features of dantrolene, and the cytoprotective effects and potential application of
dantrolene for the inhibition of cell damage in a wide variety of models of stress and
disease. (Anesth Analg 2010;111:1400-10)
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The Accuracy of Noninvasive and Continuous Total Hemoglobin Measurement by
Pulse CO-Oximetry in Human Subjects Undergoing Hemodilution
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BACKGROUND: Total hemoglobin (tHb) is one the most frequently ordered laboratory
measurements. Pulse CO-Oximetry™ (Masimo Corp., Irvine, CA) is a multi-wavelength
spectrophotometric method for noninvasive and continuous hemoglobin monitoring
(SpHb). In this study, we evaluated the accuracy of SpHb compared with laboratory CO-
Oximeter measurement of tHb from arterial blood samples in 20 healthy volunteer
subjects undergoing hemodilution.

METHODS: After enrollment, approximately 500 mL of blood was drawn from subjects
through an arterial or venous catheter. Each subject then rapidly received crystalloid 1V
fluid to compensate for the decrease in intravascular volume and reduce the hemoglobin
concentration. Subjects received a maximum of 30 mL/kg IV fluid. SpHb was
continuously monitored and recorded, and serial arterial blood samples were taken during
the procedure. SpHb accuracy was analyzed by pairing SpHb and tHb measurements
after the arterial blood draw with the resulting tHb test result. Bias, precision, and the
average root-mean-square error were calculated.

RESULTS: One hundred sixty-five tHb measurements were collected. The average
decrease in tHb during the blood removal and hemodilution procedure was 2.4 + 0.8 g/dL
(mean £ SD). The average difference between 335 paired measurements of SpHb and tHb
was -0.15 g/dL, 1 SD of the difference was 0.92 g/dL, and the average root-mean-square
difference was 0.94 g/dL. The difference between SpHb and tHb was <2.0 g/dL for 97%
of the measurements. The difference was <1.5 g/dL for 97% of the measurements when
tHb was <10 g/dL.
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CONCLUSIONS: Pulse CO-Oximetry-based SpHb measurement is accurate within 1.0
g/dL (1 SD) compared with laboratory CO-Oximeter tHb measurement in subjects
undergoing hemodilution.
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Background: IV bolus oxytocin is used routinely during cesarean delivery to prevent

postpartum hemorrhage. Its adverse hemodynamic effects are well known, resulting in a
recent change in dose from 10 IU to 5. Whether a 5 IU bolus has any advantages over
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infusion alone is unclear. We tested the hypothesis that a 5 IU 1V bolus of oxytocin
before the initiation of a continuous infusion decreases the need for additional uterotonic
drugs in the first 24 hours after delivery in women with risk factors for uterine atony
undergoing cesarean delivery, compared with infusion alone.

Methods: A prospective, randomized, double-blind, controlled trial was conducted in
143 subjects undergoing cesarean delivery with at least 1 risk factor for uterine atony.
Subjects received 5 1U bolus of oxytocin or normal saline 1V over 30 seconds after
umbilical cord clamping. All subjects received an infusion of 40 IU oxytocin in 500 mL
normal saline over 30 minutes, followed by 20 IU in 1 L over 8 hours. The primary
outcome was the need for additional uterotonics in the first 24 hours after delivery.
Secondary outcomes included uterine tone as assessed by the surgeon (5-point Likert
scale: 0 = “floppy,” 4 = “rock hard”), estimated blood loss, side effects of bolus
administration, and the oxytocin bolus—placental delivery interval.

Results: There was no difference in the need for additional uterotonic drugs in the first
24 hours between groups. There was a significant difference in uterine tone immediately
after placental delivery (P < 0.01) (2.8 in the oxytocin group [95% confidence interval
2.6-3.0] vs 2.2 in the saline group [95% confidence interval 1.8-2.5]), which disappeared
after 5 minutes. There were no differences in observed or reported side effects between
groups.

Conclusions: We found that a 5 IU 1V bolus of oxytocin added to an infusion did not
alter the need for additional uterotonic drugs to prevent or treat postpartum hemorrhage
in the first 24 hours in women undergoing cesarean delivery with risk factors for uterine
atony, despite causing an initial stronger uterine contraction. Our study was not powered
to find a difference in side effects between groups. These results suggest that an oxytocin
infusion may be adequate without the need for a bolus, even in high-risk patients.
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What's New in Obstetric Anesthesia in 2009? An Update on Maternal Patient Safety
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Every year, the Society of Obstetric Anesthesia and Perinatology nominates 1 individual
to survey the prior year's literature and to identify the most notable articles for the science
and practice of obstetric anesthesiology. This article reviews the 2009 literature, focusing
on the theme of maternal patient safety, and advancing the notion of the obstetric
anesthesiologist as both a perioperative and a peripartum physician. Three specific topics
are reviewed: complications of obstetric anesthesia, general obstetric complications, and
quality and safety in peripartum care.
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Background: Hypertonlc saline and/or norepinephrine infusion are routinely used to
achieve a desired cerebral perfusion pressure (CPP) in the management of traumatic brain
injury (TBI). We hypothesized that creatinine clearances (CrCls) would be significantly
augmented in this setting.
Methods: This was an observational cohort study in TBI patients older than 16 years
with normal serum creatinine concentrations, requiring maintenance of CPP. Eight-hour
urinary CrCl collections were performed while on and off active management.
Demographic data, use of vasoactive medications, fluid balance, feeding regimen, and
hemodynamic variables were recorded throughout the study period. Augmented CrCl was
defined as >150 mL/min/1.73 m(2) in women and >160 mL/min/1.73 m(2) in men.
Results: Twenty patients were enrolled, and augmented clearances were demonstrated in
17 (85%). The mean maximum CrCl was 179 mL/min/1.73 m(2) while receiving CPP
therapy (95% confidence interval [CI], 159-198), returning to a mean of 111
mL/min/1.73 m(2) (95% CI, 91-131; P < 0.001) when measured after discharge from the
intensive care unit. The mean CrCl in the intensive care unit while not receiving CPP
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therapy was 150 mL/min/1.73 m(2) (95% ClI, 134-167; P = 0.03). The mean time to reach
peak CrCl while receiving active treatment was 4.7 days (95% CI, 3.0-6.4). In a
multivariate analysis, norepinephrine use, saline loading, mean arterial blood pressure,
and central venous pressure were associated with augmented CrCl on the day of
measurement.

Conclusions: Augmented CrCls are common in TBI patients receiving active
management of CPP and persist even after discontinuation of such therapy. Further work
is needed to clarify the impact of such clearances on renally excreted drugs in this setting.



