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BACKGROUND: Cell salvage may be used during cardiac surgery to avoid allogeneic
blood transfusion. It has also been claimed to improve patient outcomes by removing
debris from shed blood, which may increase the risk of stroke or neurocognitive
dysfunction. In this study, we sought to determine the overall safety and efficacy of cell
salvage in cardiac surgery by performing a systematic review and meta-analysis of
published randomized controlled trials.
METHODS: A comprehensive search was undertaken to identify all randomized trials
of cell saver use during cardiac surgery. MEDLINE, Cochrane Library, EMBASE, and
abstract databases were searched up to November 2008. All randomized trials
comparing cell saver use and no cell saver use in cardiac surgery and reporting at least
one predefined clinical outcome were included. The random effects model was used to
calculate the odds ratios (OR, 95% confidence intervals [CI]) and the weighted mean
differences (WMD, 95% CI) for dichotomous and continuous variables, respectively.
RESULTS: Thirty-one randomized trials involving 2282 patients were included in the
meta-analysis. During cardiac surgery, the use of an intraoperative cell saver reduced
the rate of exposure to any allogeneic blood product (OR 0.63, 95% CI: 0.43-0.94, P =



0.02) and red blood cells (OR 0.60, 95% CI: 0.39-0.92, P = 0.02) and decreased the
mean volume of total allogeneic blood products transfused per patient (WMD -256 mL,
95% CI: -416 to -95 mL, P = 0.002). There was no difference in hospital mortality (OR
0.65, 95% CI: 0.25-1.68, P = 0.37), postoperative stroke or transient ischemia attack
(OR 0.59, 95% CI: 0.20-1.76, P = 0.34), atrial fibrillation (OR 0.92, 95% CI: 0.69-1.23,
P = 0.56), renal dysfunction (OR 0.86, 95% CI: 0.41-1.80, P = 0.70), infection (OR
1.25, 95% CI: 0.75-2.10, P = 0.39), patients requiring fresh frozen plasma (OR 1.16,
95% CI: 0.82-1.66, P = 0.40), and patients requiring platelet transfusions (OR 0.90,
95% CI: 0.63-1.28, P = 0.55) between cell saver and noncell saver groups.
CONCLUSIONS: Current evidence suggests that the use of a cell saver reduces
exposure to allogeneic blood products or red blood cell transfusion for patients
undergoing cardiac surgery. Subanalyses suggest that a cell saver may be beneficial
only when it is used for shed blood and/or residual blood or during the entire operative
period. Processing cardiotomy suction blood with a cell saver only during
cardiopulmonary bypass has no significant effect on blood conservation and increases
fresh frozen plasma transfusion.
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BACKGROUND: In this study, we investigated the effects of propofol infusion on
hepatic and pancreatic enzymes and acid-base status compared with baseline values in
children undergoing craniotomy who were receiving phenytoin for antiepileptic
prophylaxis.

METHODS: In this prospective clinical study, we measured the serum aspartate
aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyl



transpeptidase (GGT), alkaline phosphatase (ALP), pancreatic amylase, lipase, and
triglyceride levels of 30 children ranging from 4 to 12 yr. All children received
propofol anesthesia and were taking phenytoin for antiepileptic prophylaxis. Patients
already receiving phenytoin were continued on their medication. Peroral 5 mg x kg(-1)
x d(-1) phenytoin was started in patients who were not receiving phenytoin. Serum
AST, ALT, GGT, ALP, bilirubin, pancreatic amylase, lipase, and triglyceride levels
were studied on admission to the hospital, 1 day before surgery, and on postoperative
Days 1, 3, 5, and 7. Arterial blood gas samplings were taken after tracheal intubation,
during the operation (2nd and 4th h), just after extubation, and 1, 2, 6, and 12 h after
extubation.

RESULTS: Serum AST, ALT, GGT, ALP, pancreatic amylase, lipase, and triglyceride
levels were increased significantly in the postoperative period compared with baseline
with a peak value on postoperative Day 1 and returned to normal values within a week.
Base excess levels after extubation were significantly decreased compared with
baseline. They were in the normal range, however, and returned to baseline values by 6
h after surgery. There were no clinical signs of hepatitis or pancreatitis. Bilirubin levels
were normal. None of the children developed complications related to the liver or
pancreas during the 4-6 mo after surgery.

CONCLUSIONS: Despite the slightly increased pancreatic and hepatic enzyme levels
during the postoperative period, anesthesia maintenance with propofol in children
undergoing craniotomy had no significant clinical effect on the acid-base status or
pancreas or liver enzymes.
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BACKGROUND: There is controversy regarding the relative perioperative benefits of
desflurane versus sevoflurane when used for maintenance of anesthesia in the
ambulatory setting. Although studies have consistently demonstrated a faster
emergence with desflurane (versus sevoflurane), the impact of this difference on the
later recovery end points has not been definitively established. Furthermore, the effect
of desflurane (versus sevoflurane) on the incidence of coughing is also controversial.
METHODS: We randomized 130 outpatients undergoing superficial surgical
procedures requiring general anesthesia to one of two maintenance anesthetic treatment
groups. All patients were induced with propofol, 2 mg/kg 1V, and after placement of a
laryngeal mask airway, anesthesia was maintained with either sevoflurane 1%-3% or
desflurane 3%-8% in an air/oxygen mixture. The inspired concentration of the volatile
anesthetic was varied to maintain hemodynamic stability and a Bispectral Index value
of 50-60. Analgesia was provided with local anesthetic infiltration and ketorolac (30
mg V). Antiemetic prophylaxis consisted of a combination of ondansetron (4 mg),
dexamethasone (4 mg), and metoclopramide (10 mg) at the end of surgery.
Assessments included recovery times to eye opening, response to commands,
orientation, fast-track score of 14, first oral intake, sitting, standing, ambulating
unassisted, and actual discharge. Patient satisfaction with anesthesia, the ability to
resume normal activities on the first postoperative day, adverse side effects (e.g.,
coughing, purposeful movement, oxygen desaturation <90%, sore throat, postoperative
nausea, and vomiting), and the requirement for postoperative analgesic and antiemetic
drugs were recorded in the early postoperative period and during the initial 24-h period
after discharge.
RESULTS: The two study groups had comparable demographic characteristics.
Although the overall incidence of coughing during the perioperative period was higher
in the desflurane group (60% versus 32% in the sevoflurane group, P < 0.05), the
incidences of coughing during the actual administration of the volatile anesthetics (i.e.,
the maintenance period) did not differ between the two groups. Emergence from
anesthesia was more rapid after desflurane; however, all patients achieved fast-track
recovery criteria (fast-track score >or=12) before leaving the operating room. Finally,
the time to discharge home (90 +/- 31 min in sevoflurane and 98 +/- 35 min in
desflurane, respectively) and the percentage of patients able to resume normal activities
on the first postoperative day (sevoflurane 48% and desflurane 60%) did not differ
significantly between the two anesthetic groups.
CONCLUSIONS: Use of desflurane for maintenance of anesthesia was associated
with a faster emergence and a higher incidence of coughing. Despite the faster initial
recovery with desflurane, no significant differences were found between the two
volatile anesthetics in the later recovery period. Both volatile anesthetics should be
available for ambulatory anesthesia.
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BACKGROUND: The goal of this study was to compare stroke volume variation
(SVV) assessed from a peripheral artery with the Vigileo™/FloTrac™ system (SVV-
FloTrac) with SVV derived close to the heart by aortic Doppler (SVV-Doppler).
METHODS: Thirty patients undergoing liver transplantation underwent simultaneous
SVV-FloTrac and SVV-Doppler measurements before and after intravascular volume
expansion.
RESULTS: SVV-FloTrac and SVV-Doppler comparison before intravascular volume
expansion showed a mean bias of 0.7%, and 95% limits of agreement of —4.2% to 5.5%.
The areas under the receiver operating characteristic curves generated to discriminate
responders and nonresponders to intravascular volume expansion were not different for
SVV-FloTrac and SVV-Doppler.
CONCLUSIONS: SVV-FloTrac and SVV-Doppler measurements show acceptable
bias and limits of agreement, and similar performance in terms of fluid responsiveness
in patients undergoing liver transplantation.
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We report the case of a systemic air embolism occurring during pulmonary
radiofrequency ablation. At the end of the procedure, the patient experienced a sudden
myocardial infarction, complicated by ventricular fibrillation, cardiac arrest, and
cerebral infarction. Thoracic computed tomography showed an air-blood level inside
the left atrium and ventricle, the aortic arch, and the coronary arteries. Cerebral
computed tomography showed an infarct in the frontoparietal area. Myocardial
infarction and stroke responded to resuscitation measures, including hyperbaric
oxygenation. The occurrence of this life-threatening event confirms the need to train
experienced anesthesiologists in these new invasive approaches to cancer treatment.
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Background: We sought to investigate the effect of IV alanyl-glutamine
supplementation on plasma glutathione levels in severely traumatized patients receiving
enteral nutrition.
METHODS: Forty adult patients with severe trauma according to the Injury Severity
Score >20 were enrolled in this randomized, controlled study. The patients were
assigned to two groups: Group G received 0.5 g - kg™ - d* of alanyl-glutamine
dipeptide supplementation IV, and Group C received a control solution without alanyl-
glutamine for 7 days. Blood samples were taken for analysis of glutathione before the
initiation of supplementation and on the 3rd, 7th, and 10th days of feeding.
RESULTS: Total plasma glutathione levels significantly increased in Group G when
compared with Group C on Days 7 and 10 (1.34+ 0.20 uM vs 1.13 £ 0.14 yM, and
1.38+0.19 uM vs 1.12 + 0.16 uM) (P <0.001).
CONCLUSIONS: This study demonstrates that IV alanyl-glutamine supplementation
for 7 days increases total plasma glutathione levels in critically ill trauma patients
receiving standard enteral nutrition.
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BACKGROUND: Anecdotal and experimental evidence suggest that a sitting position
with maximum knee extension, hip adduction, and forward lean (hamstring stretch
position) may produce better reversal of the lumbar lordosis than a traditional sitting
position.
METHODS: In a randomized trial during initiation of epidural labor analgesia, we
compared the traditional versus hamstring stretch positions. The primary outcome was
the number of needle-bone contacts.
RESULTS: The groups were equivalent with respect to the number of needle-bone
contacts.
CONCLUSIONS: The hamstring stretch position is equivalent to the traditional sitting
position in terms of the number of needle-bone contacts encountered when placing
labor epidural needles.
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BACKGROUND: The short-term effects of hypothermia on gray matter injury after
spinal cord ischemia (SCI) have been established. We sought to investigate the long-
term effects of mild to moderate hypothermia on gray and white matter injury after
SCI.
METHODS: Ninety-five rats were randomly divided into eight groups according to
body temperature during SCI (32°C, 35°C, or 38°C) and reperfusion interval (2 or 28
days). SCI was conducted for 15 min using a balloon catheter and blood withdrawal.
After assessing the hindlimb motor function, gray and white matter injury was assessed
using the number of normal neurons and the extent of vacuolation, respectively.
RESULTS: Hindlimb motor function at 2 and 28 days was significantly better in
hypothermic groups of 32°C and 35°C than in the normothermic group. The number of
normal neurons at 2 and 28 days was significantly higher in the hypothermic group of
32°C than in the normothermic group. The percentage areas of vacuolation at 2 and 28
days were significantly lower in hypothermic groups of 32°C and 35°C than in the
normothermic group.
CONCLUSIONS: The neuroprotective effects of intraischemic mild to moderate
hypothermia on gray and white matter injury are mostly sustained for a long-term
period of 28 days after SCI.
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Health-related quality of life after hip arthroplasty with and without an extended-
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BACKGROUND: We previously reported that extending an overnight continuous
posterior lumbar plexus nerve block to 4 days after hip arthroplasty provides clear
benefits during the perineural infusion in the immediate postoperative period. However,
it remains unknown whether the extended infusion improves subsequent health-related
quality of life.
METHODS: Patients undergoing hip arthroplasty received a posterior lumbar plexus
perineural infusion of ropivacaine 0.2% from surgery until the following morning, at
which time patients were randomized to continue either perineural ropivacaine (n = 24)
or normal saline (n = 23) in a double-masked fashion. Patients were discharged with
their catheter and a portable infusion pump, and catheters were removed on
postoperative Day 4. Health-related quality of life was measured using the Western
Ontario and McMaster Universities Osteoarthritis (WOMAC) Index preoperatively and
then at 7 days and 1, 2, 3, 6, and 12 mo after surgery. The WOMAC evaluates three
dimensions of health-related quality of life, such as pain, stiffness, and physical
functional disability (global score of 0-96, lower scores indicate lower levels of
symptoms or physical disability). For inclusion in the primary analysis, we required a
minimum of three of the six timepoints, including Day 7 and at least two of Months 3,
6, and 12.
RESULTS: The two treatment groups had similar global WOMAC scores for the mean
area under the curve calculations (point estimate for the difference in mean area under
the curve for the two groups [extended infusion group-overnight infusion group] = 0.8,
95% confidence interval: -5.3 to + 6.8 [-5.5% to + 7.1%]; P = 0.80) and at all individual
timepoints (P > 0.05).
CONCLUSIONS: This investigation found no evidence that extending an overnight
continuous posterior lumbar plexus nerve block to 4 days improves (or worsens)
subsequent health-related quality of life between 7 days and 12 mo after hip
arthroplasty.
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BACKGROUND: Apart from being antiemetic, glucocorticoids have an analgesic
property. The optimal dose of dexamethasone in the management of pain after surgery
has not been established. In this placebo-controlled, dose-finding study, we evaluated
the analgesic effect of three doses of dexamethasone after laparoscopic hysterectomy.
METHODS: We randomized 129 women scheduled for laparoscopic hysterectomy to
receive placebo, dexamethasone 5 mg (D5), 10 mg (D10), or 15 mg (D15) IV before
the induction of anesthesia. The patients were anesthetized with propofol and
remifentanil in a standardized manner. Until the first postoperative morning,
postoperative pain was managed with IV oxycodone using patient-controlled analgesia.
The visual analog scale scores for pain and side effects, and the amounts of the
analgesics were recorded for 3 days after surgery.
RESULTS: The total dose of oxycodone (0-24 h after surgery) was smaller in the D15
(0.34 mg/kg [0.11-0.87]) group than in the placebo group (0.55 mg/kg [0.19-1.13]) (P =
0.003). The doses of oxycodone during Hours 0-2 after surgery were smaller in the D10
(0.17 mg/kg [0.03-0.36]) and D15 (0.17 mg/kg [0.03-0.35]) groups than in the placebo
(0.26 mg/kg [0.10-0.48]) (P = 0.001, D10 versus placebo; P <0.001, D15 versus
placebo) group. During Hours 2-24 after surgery, however, the doses of oxycodone
were equal in the placebo, D5, D10, and D15 groups (0.31 mg/kg [0.03-0.78], 0.22
mg/kg [0.03-0.92], 0.24 mg/kg [0.05-0.87], and 0.20 mg/kg [0-0.65], respectively). The
visual analog scale scores for pain at rest, in motion, or at cough did not differ in the
study groups. The incidence of dizziness was lower in the D15 group than in the
placebo group (P = 0.001), the D5 group (P = 0.006), and the D10 group (P = 0.030)
during the first 24 h after surgery. During the later course of recovery, the incidence of
dizziness did not differ among the four study groups.
CONCLUSIONS: IV dexamethasone 15 mg before induction of anesthesia decreases
the oxycodone consumption during the first 24 h after laparoscopic hysterectomy.



During first 2 h after surgery, dexamethasone 10 mg reduces the oxycodone
consumption as effectively as the 15 mg dose.
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The effect of kappa-opioid receptor agonists on tetrodotoxin-resistant sodium
channels in primary sensory neurons.
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BACKGROUND: A non-opioid receptor-mediated inhibition of sodium channels in
dorsal root ganglia (DRGs) by kappa-opioid receptor agonists (kappa-ORAS) has been
reported to contribute to the antinociceptive actions in animals and humans. In this
study, we examined structurally diverse kappa-ORAs for their abilities to inhibit
tetrodotoxin-resistant (TTX-r) sodium channels in adult rat DRGs.
METHODS: Whole-cell recordings of TTX-r sodium currents were performed on
cultured adult rat DRGs. Structurally diverse kappa-ORAs were studied for their
abilities to inhibit TTX-r sodium channels.
RESULTS: The racemic kappa-ORA, (+/-)U50,488, inhibited TTX-r sodium currents
in a voltage-dependent manner, yielding IC(50) values of 49 and 8 muM, at prepulse
potentials of -100 and -40 mV, respectively. Furthermore, we found that both the
kappa-ORA U50,488 active enantiomer 1S,2S U50,488 and the inactive enantiomer
1R,2R U50,488 were equally potent inhibitors of TTX-r sodium currents. Structurally
related kappa-ORAs, such as BRL 52537 and ICI 199,441 also inhibited TTX-r sodium
currents. However, sodium channel inhibition and kappa-opioid receptor agonism have
a distinct structure-activity relationship because another kappa-ORA (ICI 204,488) was
inactive versus TTX-r sodium channels. We further investigated the sodium channel
block of this class of compounds by studying (+/-)U50,488. (+/-)U50,488 was found to
preferentially interact with the slow inactivated state of TTX-r sodium channels and to
retard recovery from inactivation.
CONCLUSION: Our results suggest that TTX-r sodium channels can be inhibited by
many kappa-ORAs via an opioid receptor-independent mechanism. Although the
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potency for sodium channel inhibition is typically much less than apparent affinity for
opioid receptors, sodium channel block may still contribute to the antinociceptive
effects of this class of compounds.
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BACKGROUND: Ultrasound is receiving growing interest for improving the guidance
of needle insertion in epidural anesthesia. Defining a paramedian ultrasound scanning
technique would be helpful for correctly identifying the vertebral level. Finding
surrogate measures of the depth of the epidural space may also improve the ease of
scanning.

METHODS: We examined 20 parturients with pre-epidural ultrasound in the
paramedian plane, and the predicted depth was compared with the actual midline depth.
The actual depth was also compared with subject biometrics, depth of transverse
process, and thickness of lumbar fat.
RESULTS: The scanning technique allowed the depth of the epidural space to be
measured in all subjects. The depth measured in ultrasound was strongly correlated to
the actual depth (R* = 0.8 and 95% limits of agreement of —14.8 to 5.2 mm), unlike
patient biometrics (R? < 0.25), the depth of the neighboring transverse processes (R? =
0.35 and 95% limits of agreement of —13.8 to 19.1 mm), or the thickness of overlying
fat (R = 0.66). The duration of the ultrasound scan was 10 minat the beginning of the
trial and 3 min for the last subjects.
CONCLUSIONS: Paramedian ultrasound can be used to estimate the midline depth to
the epidural space. The surrogate measures are not sufficiently correlated with the depth
to the epidural space to recommend them as a replacement for the actual depth to the
epidural space measurement.
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BACKGROUND: Local anesthetic drugs, such as bupivacaine, can cause severe
toxicity. Lipid emulsions have been proposed and used clinically for treating such cases.
Liposomes may be an alternative for overdose treatment because of their unique
structures and surface charges, which allows them to act as high affinity drug "sinks"
and remove bupivacaine from solution.
METHODS: We conducted in vitro experiments with unilamellar and multilamellar
anionic, polymer-coated liposomes to determine the amount of bupivacaine bound to
liposomes in buffer solutionsas a means of assessing the liposome-drug affinity.
Binding experiments were also done in human serum to determine the liposomes’
ability to compete with serum proteins for binding drug molecules.
RESULTS: Unilamellar liposomes sequestered 60%—-65% and 77%-85% of
bupivacaine from buffer at 1.45 and 2.9 mg lipid/mL, respectively. The increased lipid
loading increased the drug uptake at all drug concentrations measured (P = 0.001, 0.002,
<0.001, and 0.003 for 5, 20, 35, and 50 UM, respectively). Multilamellar liposomes
bound more drug per unit mass, with 71%—-90% of the total bupivacaine bound at a
phospholipid concentration of 1.45 mg lipid/mL. When comparing unilamellar and
multilamellar liposomes at 1.45 mg lipid/mL, the multilamellar liposomes were
significantly better at 3 ofthe 4 drug concentrations measured (P = 0.002, 0.001, 0.001,
and 0.08 for 5, 20, 35, and 50 UM, respectively). In human serum samples, unilamellar
liposomes (2.9 mg lipid/mL) reduced the unbound (free) drug by 36% (P = 0.037), 56%
(P =0.022),47% (P = 0.042), and 50% (P = 0.018) for bupivacaine concentrations of 5,
20, 35, and 50 uM, respectively.
CONCLUSIONS: The anionic, pegylated liposomes exhibit high binding for
bupivacaine, both in buffer and in human serum. These results suggest that an IV



injection of liposomes could be useful for the treatment of bupivacaine toxicity through
drug redistribution.
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BACKGROUND: Hemodilution is the main cause of a low hematocrit concentration
during cardiopulmonary bypass. This low hematocrit may be insufficient for optimal
tissue oxygen delivery and often results in packed cell transfusion. Our objective in this
study was to find a relationship between intraoperative hematocrit and allogeneic blood
transfusion on release of postoperative injury markers from the kidneys and the
splanchnic area.
METHODS: Fifty consecutive patients undergoing coronary artery bypass grafting
with cardiopulmonary bypass were included. Systemic tissue hypoxia was assessed by
lactate concentrations. Kidney and splanchnic ischemia were assessed by the
measurement of N-acetyl-p-d-glucosaminidase (NAG) and intestinal fatty acid binding
protein (IFABP) in urine. Patients were retrospectively placed into groups according to
their lowest hematocrit concentration on bypass (<24% or =24%).
RESULTS: The intraoperative lactate and the postoperative NAG and IFABP
concentrations were higher in the low hematocrit group (<24%) than in the high
hematocrit group (224%; P < 0.05). Low hematocrit correlated with higher lactate
concentrations (R? = 0.150, P < 0.01) and with higher NAG concentrations (R? = 0.138,
P < 0.01) and IFABP concentrations (R? = 0.107, P < 0.01) postoperatively.
Transfusion of packed cells during cardiopulmonary bypass correlated with higher
lactate (R? =0.089, P < 0.05), NAG (R? = 0.431, P < 0.01), and IFABP concentrations
(R*=0.189, P < 0.01).
CONCLUSIONS: The results support the concept that hemodilution below an
intraoperative hematocrit of 24% and consequently transfusion of red blood cells is
related to release of injury markers of the kidneys and splanchnic area.
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BACKGROUND: Neuronal ceroid lipofuscinoses (NCLs) are a group of autosomal
recessive neurodegenerative diseases characterized by lysosomal accumulation of
autofluorescent material in neuronsand other cell types. The infantile NCL (INCL)
subtype is rare (1 in >100,000 births), the most devastating of childhood subtypes, and
is caused by mutations in the gene CLN1, which encodes palmitoyl-protein
thioesterase-1.

METHODS: To investigate the incidence of hypothermia and bradycardia during
general anesthesia in patients with INCL, we conducted a case-control study to examine
the perianesthetic course of patients with INCL and of controls receiving anesthesia for
diagnostic studies.



RESULTS: Eight children with INCL (mean age 25 mo [range, 10-32] at first
anesthetic) and 25 controls (mean age 44 mo [range, 18-92]) underwent 62 anesthetics
for nonsurgical procedures. Patients with INCL had neurologic deficits including
developmental delay, myoclonus, and visual impairment. Patients with INCL had lower
baseline temperature (36.4 £ 0.1 vs 36.8 £0.1, INCL versus controls, P < 0.007), and
during anesthesia, despite active warming techniques, had significantly more
hypothermia (18 vs 0 episodes, P < 0.001) and sinus bradycardia (10 vs 1, P < 0.001)
compared with controls. INCL diagnosis was significantly associated with temperature
decreases during anesthesia (P < 0.001), whereas age, sex, and duration of anesthesia
were not (P = NS).

CONCLUSIONS: We report that patients with INCL have lower baseline body
temperature and during general anesthesia, despite rewarming interventions, are at
increased risk for hypothermia and bradycardia. This suggests a previously unknown
INCL phenotype, impaired thermoregulation. Therefore, when anesthetizing these
children, careful monitoring and routine use of warming interventions are warranted.
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BACKGROUND: Hemorrhagic shock increases the hypnotic effect of propofol, but
the influence of hemorrhagic shock on the immobilizing effect of propofol is not fully
defined.
METHODS: Twenty-four swine (30.3 £ 3.6 kg) were anesthetized by inhalation of
isoflurane and randomly assigned to either a control (n = 12) or a hemorrhagic shock (n
= 12) group. Animals in the shock group were bled to a mean arterial blood pressure of
50 mm Hg and maintained at this level for 60 min. After isoflurane inhalation was
stopped, propofol was infused at 50 mg - kg™ - h™ until no movement was observed
after application of a dewclaw clamp every 2 min. Arterial samples for measurement of
the propofol concentration were collected just before each use of the dewclaw clamp



and the Bispectral Index (BIS) was also recorded. Analysis of the pharmacodynamics
was performed using a sigmoidal inhibitory maximal effect model for BIS versus
effect-site concentration and a logistic regression analysis for the probability of
movement versus effect-site concentration.

RESULTS: The propofol doses needed to reach a 50% decrease from baseline BIS,
and no movement after noxious stimuli were reduced by hemorrhagic shock by 54%
and 38%, respectively. Hemorrhagic shock decreased the effect-site concentration that
produced 50% of the maximal BIS effect from 11.6 + 3.8 t0 9.1+ 1.7 pg/mL and that
producing a 50% probability of movement from 26.8 + 1.0 to 20.6 + 1.0 pg/mL.
CONCLUSIONS: The results show that hemorrhagic shock increases both the
hypnotic and immobilizing effects of propofol due to pharmacokinetic and
pharmacodynamic alterations, with the changes in pharmacodynamics occurring to a
similar extent for both effects.
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BACKGROUND: A single 115-mg dose of fosaprepitant, the IV prodrug of the NK;
receptor antagonist aprepitant, is bioequivalent to a 125-mg dose of oral aprepitant.
Thus far, fosaprepitant/aprepitant has not shown a meaningful effect on QTc intervals;
in this study, we sought to confirm these findings.

METHODS: This double-blind, active-controlled, randomized, three-treatment, three-
period, crossover study in healthy young subjects evaluated the effect of a 200-mg dose
of fosaprepitant on QTc prolongation. In each period, subjects received 400 mg
moxifloxacin per os, 200 mg fosaprepitant 1V, or placebo inrandomized sequence. The
effect of fosaprepitant on QTc interval was assessed by 12-lead electrocardiograms
(ECGs). The baseline value for QTc interval for each subject during each period was
defined as the average of five replicate baseline QTc intervals extracted from predose
ECGs. ECGs were performed at predose, 2, 5, 10, 15, 20, 30, 45 min; and 1, 1.5, 2, 3, 4,
6, and 8 h postinfusion. Values for individual QTc change from baseline were evaluated
in a repeated-measures mixed model appropriate for a crossover design. A two-sided
90% confidence interval (CI) for the true difference in QTc interval change from
baseline at each timepoint was calculated for fosaprepitant versus placebo and for
moxifloxacin versus placebo.

RESULTS: After fosaprepitant 200-mg administration, the mean (95% CI) QTc
interval change from baseline at Tmax was —1.45 (—4.67 to 1.77) ms, and the placebo-
corrected mean (90% CI) QTc interval change from baseline was —1.37 (-4.78t0 2.05)
ms. Neither was statistically significant at = 0.05. After 400 mg moxifloxacin
administration, the mean (95% CI) QTc interval change from baseline at 2 h was 9.71
(6.49-12.93) ms, and the placebo-corrected mean (90% CI) QTc interval change from
baseline at moxifloxacin Tmax was 10.50 (7.09-13.92) ms. Both were statistically
significant at == 0.05. The maximum aprepitant concentration after fosaprepitant 200
mg administration was 6300 ng/mL (approximately twofold, fourfold, and ninefold
higher than that observed historically with fosaprepitant 115 mg [3095 ng/mL],
aprepitant 125 mg [1600 ng/mL], and aprepitant 40 mg [675 ng/mL]).
CONCLUSIONS: In subjects receiving fosaprepitant 200 mg, no clinically meaningful
increases in QTc were seen at any timepoint, whereas after moxifloxacin 400 mg,
increases were observed at the approximate Tmax 0f moxifloxacin and additional
timepoints. The lack of QTc increase at this high dose of fosaprepitant and resulting
aprepitant plasma exposures support the expectation that clinical doses of fosaprepitant
or aprepitant will not be associated with significant QTc prolongation.
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BACKGROUND: Intraocular pressure (IOP) increases in steep Trendelenburg
positioning, but the magnitude of the increase has not been quantified. In addition, the
factors contributing to this increase have not been studied in robot-assisted
prostatectomy cases. In this study, we sought to quantify the changes in IOP and
examine perioperative factors responsible for these changeswhile patients are in the
steep Trendelenburg position during robotic prostatectomy.
METHODS: In this prospective study, we measured IOP using a Tono-pen® XL in 33
patients undergoing robot-assisted prostatectomy. The IOP was measured before
anesthesia while supine and awake (baseline T1), anesthetized and supine (T2),
anesthetized after insufflation of the abdomen with carbon dioxide (CO,) (T3),
anesthetized in steep Trendelenburg (T4), anesthetized in steep Trendelenburg at the
end of the procedure (T5), anesthetized supine before awakening (T6), and 1 hr after
awakening in the supine position (T7).
RESULTS: On average, IOP was 13.3 = 0.58 (mean +se) mm Hg higher at the end of
the period of steep Trendelenburg position (T5) compared with supine position T1 (P <
0.0001). The least square estimates for each time point in mm Hg were as follows: T1 =
15.7,T2=10.7, T3=14.6, T4 =25.2, T5=29.0, T6 = 22.2, T7 = 17.0. Using
univariate mixed effects models for the T1-T5 time periods, peak airway pressure,
mean arterial blood pressure, ETco,, and time were significant predictors of the IOP
increase, whereas age, body mass index, blood loss, volume of 1V fluid administered,
mean airway pressure, and desflurane concentration were not predictive. In T4-T5,
which involved no significant positional or perioperative interventions, we performed a
multivariate analysis to evaluate predictors of IOP increases. Surgical duration (in
minutes) and ETco, were the only significant variables predicting changes in IOP
during stable and prolonged Trendelenburg positioning. On average, IOP increased 0.21
mm Hg per mm Hg increase in ETco; after adjusting for time. An increase of 0.05 mm
Hg in 10P per minute of surgery on average was observed during this period in the
Trendelenburg position after adjusting for ETco..



CONCLUSIONS: IOP reached peak levels at the end of steep Trendelenburg position
(T5), on average 13 mm Hg higher than the preanesthesia induction (T1) value.
Surgical duration and ETco, were the only significant predictors of IOP increase in the
Trendelenburg position (T4-T5).
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BACKGROUND: Ryder Trauma Center is a Level 1 trauma center with approximately
3800 emergency admissions per year. In this study, we sought to determine the
incidence of failed prehospital intubations (PHI), its correlation with hospital mortality,
and possible risk factors associated with PHI.

METHODS: A prospective observational study was conducted evaluating trauma
patients who had emergency prehospital airway management and were admitted during
the period between August 2003 and June 2006. The PHI was considered a failure if the
initial assessment determined improper placement of the endotracheal tube or if
alternative airway management devices were used as a rescue measure after intubation
was attempted.

RESULTS: One-thousand-three-hundred-twenty patients had emergency airway
interventions performed by an anesthesiologist upon arrival at the trauma center. Of
those, 203 had been initially intubated in the field by emergency medical services
personnel, with 74 of 203 (36%) surviving to discharge. When evaluating the success of
the intubation, 63 of 203 (31%) met the criteria for failed PHI, all of them requiring
intubation, with only 18 of 63 (29%) surviving to discharge. These patients had rescue



airway management provided either via Combitube® (n = 28), Laryngeal Mask
Airway® (n = 6), or a cricothyroidotomy (n = 4). An additional 25 of 63 patients (12%)
had unrecognized esophageal intubations discovered upon the initial airway assessment
performed on arrival. We found no difference in mortality between those patients who
were properly intubated and those who were not. Several other variables, including age,
gender, weight, mechanism of injury, presence of facial injuries, and emergency
medical services were not correlated with an increased incidence of failed intubations.
CONCLUSION: This prospective study showed a 31% incidence of failed PHI in a
large metropolitan trauma center. We found no difference in mortality between patients
who were properly intubated and those who were not, supporting the use of bag-valve-
mask as an adequate method of airway management for critically ill trauma patients in
whom intubation cannot be achieved promptly in the prehospital setting.
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Because of recent technical advances, it is now possible to record and monitor the
continuous digital electroencephalogram (EEG) of many critically ill patients
simultaneously. Continuous EEG monitoring (cEEG) provides dynamic information
about brain function that permits early detection of changes in neurologic status, which
is especially useful when the clinical examination is limited. Nonconvulsive seizures
are common in comatose critically ill patients and can have multiple negative effects on
the injured brain. The majority of seizures in these patients cannot be detected without
CEEG. cEEG monitoring is most commonly used to detect and guide treatment of
nonconvulsive seizures, including after convulsive status epilepticus. In addition, cEEG
is used to guide management of pharmacological coma for treatment of increased
intracranial pressure. An emerging application for cEEG is to detect new or worsening
brain ischemia in patients at high risk, especially those with subarachnoid hemorrhage.
Improving quantitative EEG software is helping to make it feasible for cEEG (using full



scalp coverage) to provide continuous information about changes in brain function in
real time at the bedside and to alert clinicians to any acute brain event, including
seizures, ischemia, increasing intracranial pressure, hemorrhage, and even systemic
abnormalities affecting the brain, such as hypoxia, hypotension, acidosis, and others.
Monitoring using only a few electrodes or using full scalp coverage, but without expert
review of the raw EEG, must be done with extreme caution as false positives and false
negatives are common. Intracranial EEG recording is being performed in a few centers
to better detect seizures, ischemia, and peri-injury depolarizations, all of which may
contribute to secondary injury. When cEEG is combined with individualized,
physiologically driven decision making via multimodality brain monitoring, intensivists
can identify when the brain is at risk for injury or when neuronal injury is already
occurring and intervene before there is permanent damage. The exact role and cost-
effectiveness of CEEG at the current time remains unclear, but we believe it has
significant potential to improve neurologic outcomes in a variety of settings.
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Quantitative electroencephalogram (QEEG) monitors are often used to estimate depth of
anesthesia and intraoperative recall during general anesthesia. As with any monitor, the
processed numerical output is often misleading and has to be interpreted within a
clinical context. For the safe clinical use of these monitors, a clear mental picture of the
expected raw electroencephalogram (EEG) patterns, as well as a knowledge of the
common EEG artifacts, is absolutely necessary. This has provided the motivation to
write this tutorial. We describe, and give examples of, the typical EEG features of
adequate general anesthesia, effects of noxious stimulation, and adjunctive drugs.
Avrtifacts are commonly encountered and may be classified as arising from outside the
head, from the head but outside the brain (commonly frontal electromyogram), or from
within the brain (atypical or pathologic). We include real examples of clinical problem-
solving processes. In particular, it is important to realize that an artifactually high gEEG
index is relatively common and may result in dangerous anesthetic drug overdose. The
anesthesiologist must be certain that the gEEG number is consistent with the apparent



state of the patient, the doses of various anesthetic drugs, and the degree of surgical
stimulation, and that the gEEG number is consistent with the appearance of the raw
EEG signal. Any discrepancy must be a stimulus for the immediate critical examination
ofthe patient’s state using all the available information rather than reactive therapy to
"treat" a number.
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BACKGROUND: Desflurane in neurosurgery may be beneficial because it facilitates
postoperative early neurologic evaluation. However, its use has been debated because
of its capacity to promote cerebral vasodilatation. Sevoflurane has been extensively
used in neurosurgical patients. In this prospective clinical trial, we compared early
postoperative recovery and cognitive function in patients undergoing craniotomy for
supratentorial expanding lesions and receiving sevoflurane or desflurane anesthesia.
METHODS: One hundred twenty patients, ASA physical status I-I11 (66 men),
Glascow Coma Scale 15, undergoing craniotomy for supratentorial expanding lesions
were enrolled in the study. Patients were randomly allocated to two anesthetic regimens.
In Group S (60 patients, 52 + 16 yr), anesthesia was maintained using sevoflurane with
end-tidal of 1.5%—-2% and was age adjusted to obtain approximately 1.2 minimum
alveolar anesthetic concentration. In Group D (60 patients, 60 + 14 yr), anesthesia was
maintained using desflurane with end-tidal of 6%—7% and was age adjusted to obtain
approximately 1.2 minimum alveolar concentration. Emergence time was measured as
the time fromdrug discontinuation to the time at which patients opened their eyes;



tracheal extubation time was measured as the time from anesthetic discontinuation and
tracheal extubation. Recovery time was measured as the time elapsing from
discontinuation of anesthetic and the time when patients were able to recall their name
and date of birth. Cognitive behavior was evaluated with the Short Orientation Memory
Concentration Test. In the postanesthesia care unit, a blinded observer monitored the
patients for 3 h; the incidence of hemodynamic events, pain, nausea, and shivering
requiring rescue medication was recorded.

RESULTS: The mean emergence time (12.2 = 4.9 min in Group S vs 10.8 £ 7.2 min in
Group D; P = ns) was similar in the two groups, whereas the mean extubation time and
recovery time were longer in Group S (15.2 £ 3.0 min in Group S vs 11.3 + 3.9 min in
Group D and 18.2 £ 2.3 min in Group S vs 12.4 £ 7.7 min in Group D, respectively; P <
0.001). The Short Orientation Memory Concentration Test score differed between the
two groups only at the earliest assessment (15 min after extubation). No difference
between the two groupswas found in pain, shivering, nausea, vomiting, and incidence
of postoperative hemodynamic events.

CONCLUSION: Patients who received desflurane had a shorter extubation and
recovery time but similar intraoperative and postoperative incidence of complications
compared with those who received sevoflurane.
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BACKGROUND: In this study, we examined whether pain catastrophizing is a
predictor of spinal cord stimulation (SCS) outcome in patients with complex regional
pain syndrome type | (CRPS-I).
METHODS: Participants in this prospective cohort study were 32 patients with chronic
CRPS-I, who received permanent SCS after a positive response to test stimulation.
Baseline assessment was performed before test stimulation and included questions on



demographic variables, disease information, pain intensity, pain catastrophizing, and
health-related quality of life (QOL). Follow-up assessment was performed 9 mo after
final implantationand included pain intensity, global perceived effect (GPE), and QOL.
Successful SCS outcome was defined as a reduction of pain intensity of at least 50% on
a visual analog scale or "much improved" or "total pain relief" on GPE.

RESULTS: After 9 months, 38% of the patients had a successful outcome in reduced
pain intensity and 53% of the patients in GPE. In addition, improvements were apparent
on several of the domains of QOL. However, no evidence was found for the predictive
value of pain catastrophizing on the efficacy of SCS in reduction of pain intensity, GPE,
or QOL.

CONCLUSIONS: This study showed that the efficacy of SCS inreduction of pain
intensity, GPE, and QOL in a well-defined chronic CRPS-I population was not
predicted by pain catastrophizing. Therefore, we conclude that a high level of pain
catastrophizing in patients with CRPS-1 is not a contraindication for SCS treatment.
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BACKGROUND: In comparison with cutaneous pain, the role ofa,-adrenoceptor (-
AR) agonists in visceral pain has not been extensively examined. We aimed to
characterize the antinociceptive effect of IV dexmedetomidine on visceral pain in rats
and to determine whether antinociception thus produced is mediated by opioid receptors.
METHODS: Male Sprague Dawley rats (250-300 g) were instrumented with a venous
catheter for drug administration and with enameled nichrome electrodes for
electromyography of the external oblique muscles. Colorectal distension (CRD) was
used as the noxious visceral stimulus, and the visceromotor response to CRD was



quantified electromyographically before and 5, 15, 30, 60, 90, and 120 min after
dexmedetomidine or clonidine administration. Antagonists were administered 10 min
before dexmedetomidine. After confirmation of normal distribution of data, one-way
analysis of variance with the Tukey-Kramer post hoc test was used for multiple
comparison.

RESULTS: IV administration of dexmedetomidine (2.5-20 pg/kg) and clonidine (10—
80 pg/kg) produced a dose-dependent reduction in visceromotor response with 50%
effective dose values of 10.5 and 37.6 pg/kg, respectively. Administration of the
nonspecific «,-AR antagonist yohimbine (1 mg/kg), but not the peripherally restricted «
2-AR antagonist MK-467 (1 mg/kg), abolished the antinociceptive effect of
dexmedetomidine (10 pg/kg). In addition, inhibition of opioid receptors by naloxone (1
mg/kg) attenuated the antinociceptive effect of dexmedetomidine.

CONCLUSION: Our data indicate that IV dexmedetomidine exerts pronounced
antinociception against CRD-induced visceral pain and suggest that the antinociceptive
effect of dexmedotimidine is mediated in part by opioid receptors, but peripheral -
ARsare not involved.
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BACKGROUND: The mechanism and site of action within the spinal cord by which
volatile anesthetics produce immobility are not well understood. Little work has been
done directly comparing anesthetic effects on neurons with specific functional
characteristics that mediate transfer of nociceptive information within the spinal cord.
METHODS: Adult male rats were anesthetized and prepared for extracellular single-
unit recordings from the lumbar dorsal horn. Nociceptive-specific (NS) and wide
dynamic range (WDR) neurons were identified and noxious heat-evoked neuronal spike
rates evaluated at 0.8 and 1.2 anesthetic minimum alveolar anesthetic concentration
(MAC) halothane or isoflurane. In another group, noxious heat-evoked responses from
NS neurons were evaluated at 0.8, 1.2 MAC halothane, and 1.2 MAC halothane plus 1V
naloxone (0.1 mg/kg).

RESULTS: Increasing halothane from 0.8 to 1.2 MAC reduced the heat-evoked
neuronal responses of NS neurons (n = 9) from 827 = 122 (mean £ se) to 343 + 48
spikes/min (P < 0.05) but not WDR neurons (n =9), 617 + 79 to 547 + 78 spikes/min.
Increasing isoflurane from 0.8 to 1.2 MAC reduced the heat-evoked neuronal response
of NS neurons (n = 9) from 890 + 339 to 188 + 97 spikes/min (P < 0.05) but did not
alter the response of WDR neurons (n = 9) in which evoked spike rate went from 576 +
132to 601 + 119 spikes/min. In a separate group, the response of NS neurons went
from 282 £ 60 to 74 + 32 spikes/min (P < 0.05) when halothane was increased from 0.8
to 1.2 MAC. IV administration of naloxone increased the heat-evoked responseto 155 +
46 spikes/min (P < 0.05).

CONCLUSIONS: NS but not WDR neurons in the lumbar dorsal horn are depressed
by peri-MAC increases of halothane and isoflurane. This depression, at least with
halothane, can be partially reversed by the opioid antagonist naloxone. Given that
opioid receptorsare not likely involved in the mechanisms by which volatile anesthetics
produce immobility, this suggests that, although the neuronal depression is of
substantial magnitude and occurs concurrent to the production of immobility, it may not
play a major role in the production of this anesthetic end point.
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BACKGROUND: Good success rates have been reported with ultrasound-guided
infraclavicular block using one or multiple injections of local anesthetic. We
hypothesized that a separate injection of local anesthetics on each cord enhances the
onset of complete sensory block. We designed this prospective randomized study to
compare the rate of complete sensory block using one or three injections of local
anesthetic.
METHODS: Patients scheduled for hand, wrist, or elbow surgerywere included in this
study. All blocks were performed under ultrasound guidance. In Group S (single
injection), 30 mL of mepivacaine 1.5% was injected posterior to the axillary artery. In
Group T (triple injections), 10 mL of mepivacaine 1.5% was injected on the posterior,
medial, and lateral aspects of the axillary artery. Sensory block was evaluated every 3
min up to 30 min. The primary end point was the rate of complete sensory block at 15
min.
RESULTS: Forty-nine and 51 patients were randomized in GroupsS and T,
respectively. The rate of complete sensory block was comparable at 15 min (Group S:
84%, Group T: 78%, P = 0.61) and at each time interval up to 30 min. There was no
statistically significant difference in the rate of complications between the two groups.
CONCLUSIONS: The success rate and the onset of complete sensory block after
ultrasound-guided infraclavicular block are not enhanced by a triple injection of local
anesthetic compared with a single injection posterior to the axillary artery.
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BACKGROUND: Hemodilution is the main cause of a low hematocrit concentration
during cardiopulmonary bypass. This low hematocrit may be insufficient for optimal
tissue oxygen delivery and often results in packed cell transfusion. Our objective in this
study was to find a relationship between intraoperative hematocrit and allogeneic blood
transfusion on release of postoperative injury markers from the kidneys and the
splanchnic area.
METHODS: Fifty consecutive patients undergoing coronary artery bypass grafting
with cardiopulmonary bypass were included. Systemic tissue hypoxia was assessed by
lactate concentrations. Kidney and splanchnic ischemia were assessed by the
measurement of N-acetyl-p-d-glucosaminidase (NAG) and intestinal fatty acid binding
protein (IFABP) in urine. Patients were retrospectively placed into groups according to
their lowest hematocrit concentration on bypass (<24% or =24%).
RESULTS: The intraoperative lactate and the postoperative NAG and IFABP
concentrations were higher in the low hematocrit group (<24%) than in the high
hematocrit group (224%; P < 0.05). Low hematocrit correlated with higher lactate
concentrations (R? = 0.150, P < 0.01) and with higher NAG concentrations (R? = 0.138,
P < 0.01) and IFABP concentrations (R? = 0.107, P < 0.01) postoperatively.
Transfusion of packed cells during cardiopulmonary bypass correlated with higher
lactate (R? =0.089, P < 0.05), NAG (R? = 0.431, P < 0.01), and IFABP concentrations
(R*=0.189, P <0.01).
CONCLUSIONS: The results support the concept that hemodilution below an
intraoperative hematocrit of 24% and consequently transfusion of red blood cells is
related to release of injury markers of the kidneys and splanchnic area.
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BACKGROUND: Neuronal ceroid lipofuscinoses (NCLs) are a group of autosomal
recessive neurodegenerative diseases characterized by lysosomal accumulation of
autofluorescent material in neuronsand other cell types. The infantile NCL (INCL)
subtype is rare (1 in >100,000 births), the most devastating of childhood subtypes, and
is caused by mutations in the gene CLN1, which encodes palmitoyl-protein
thioesterase-1.
METHODS: To investigate the incidence of hypothermia and bradycardiaduring
general anesthesia in patients with INCL, we conducted a case-control study to examine
the perianesthetic course of patients with INCL and of controls receiving anesthesia for
diagnostic studies.
RESULTS: Eight children with INCL (mean age 25 mo [range, 10-32] at first
anesthetic) and 25 controls (mean age 44 mo [range, 18-92]) underwent 62 anesthetics
for nonsurgical procedures. Patients with INCL had neurologic deficits including
developmental delay, myoclonus, and visual impairment. Patients with INCL had lower
baseline temperature (36.4 £ 0.1 vs 36.8 £0.1, INCL versus controls, P < 0.007), and
during anesthesia, despite active warming techniques, had significantly more
hypothermia (18 vs 0 episodes, P < 0.001) and sinus bradycardia (10 vs 1, P < 0.001)
compared with controls. INCL diagnosis was significantly associated with temperature
decreases during anesthesia (P < 0.001), whereas age, sex, and duration of anesthesia
were not (P = NS).
CONCLUSIONS: We report that patients with INCL have lower baseline body
temperature and during general anesthesia, despite rewarming interventions, are at
increased risk for hypothermia and bradycardia. This suggests a previously unknown
INCL phenotype, impaired thermoregulation. Therefore, when anesthetizing these
children, careful monitoring and routine use of warming interventions are warranted.
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