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BACKGROUND: Administration of inhaled carbon monoxide before organ ischemic
injury exerts protective effects in animal models. Because there are no data showing that
this also works after an ischemic insult, our objective in this study was to investigate
whether inhaled carbon monoxide attenuates cardiopulmonary bypass (CPB)-induced
lung injury in a pig model.

METHODS: Animals were randomized to a SHAM group (n = 5), a SHAM group plus
inhaled carbon monoxide (n = 5), standard CPB (n = 10), and to CPB plus inhaled carbon
monoxide (n = 10). Carbon monoxide (250 ppm) was given for 1 hour after termination
of CPB. Lung biopsies were obtained before CPB, immediately after separation from
CPB, and for 5 hours after termination of CPB to determine expression of pulmonary
heat shock proteins 70 and 90, cytokines, alveolar macrophage infiltration, and
fluorogenic caspase-3 activity.

RESULTS: At 5 hours after CPB, administration of inhaled carbon monoxide was
associated with reduced pulmonary expression of the inflammatory cytokines tumor
necrosis factor (CPB + CO 521 + 77 vs CPB 821 + 97 pg -mL ™, P < 0.001) and
interleukin-6 (304 + 81 vs 860 + 153 pg -mL ™, P < 0.001), increased pulmonary
expression of the cytoprotective heat shock protein 70 (CPB + CO 79 + 14 vs CPB 36 + 9
ng -mL*, P <0.001) and the antiinflammatory cytokine interleukin-10 (CPB + CO 278
+ 40 vs CPB 63 + 20 pg -mL™, P < 0.001), and with reduced pulmonary apoptotic
protein caspase-3 activity (CPB + CO 0.73 £ 0.11 vs CPB 0.99 + 0.1 RFU, P < 0.05).
Carbon monoxide administration was associated with reduced histological evidence of
lung injury and alveolar macrophage infiltration (78 £ 39 vs 145 + 34 counts per field of
vision, P < 0.001).

CONCLUSIONS: These results suggest that administration of low concentrations of
carbon monoxide after CPB (“postconditioning”) protects the lung from CPB-related
lung injury.
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BACKGROUND: The increasing demand for anesthetic procedures in the
gastrointestinal endoscopy area has not been followed by a similar increase in the
methods to provide and control sedation and analgesia for
these patients. In this study, we evaluated different combinations of propofol and
remifentanil, administered through a target-controlled infusion system, to estimate the
optimal concentrations as well as the best way to control the sedative effects induced by
the combinations of drugs in patients undergoing ultrasonographic endoscopy.
METHODS: One hundred twenty patients undergoing ultrasonographic endoscopy were
randomized to receive, by means of a target-controlled infusion system, a fixed effect-site
concentration of either propofol or remifentanil of 8 different possible concentrations,

allowing adjustment of the concentrations of the other drug. Predicted effect-site propofol
(Cepro) and remifentanil (C.remi) concentrations, parameters derived from auditory



evoked potential, autoregressive auditory evoked potential index (AAI/2) and
electroencephalogram (bispectral index [BIS] and index of consciousness [10C]) signals,
as well as categorical scores of sedation (Ramsay Sedation Scale [RSS] score) in the
presence or absence of nociceptive stimulation, were collected, recorded, and analyzed
using an Adaptive Neuro Fuzzy Inference System. The models described for the
relationship between Ccpro and Cc.remi versus AAI/2, BIS, and loC were diagnosed for
inaccuracy using median absolute performance error (MDAPE) and median root mean
squared error (MDRMSE), and for bias using median performance error (MDPE). The
models were validated in a prospective group of 68 new patients receiving different
combinations of propofol and remifentanil. The predictive ability (Px) of AAI/2, BIS, and
loC with respect to the sedation level, RSS score, was also explored.

RESULTS: Data from 110 patients were analyzed in the training group. The resulting
estimated models had an MDAPE of 32.87, 12.89, and 8.77; an MDRMSE of 17.01,
12.81, and 9.40; and an MDPE of —1.86, 3.97, and 2.21 for AAI/2, BIS, and IoC,
respectively, in the absence of stimulation and similar values under stimulation. Py values
were 0.82, 0.81, and 0.85 for AAI/2, BIS, and loC, respectively. The model predicted the
prospective validation data with an MDAPE of 34.81, 14.78, and 10.25; an MDRMSE of
16.81, 15.91, and 11.81; an MDPE of —8.37, 5.65, and —1.43; and P values of 0.81, 0.8,
and 0.8 for AAI/2, BIS, and IoC, respectively.

CONCLUSION: A model relating Cepro and Ccremi to AAI/2, BIS, and 10C has been
developed and prospectively validated. Based on these models, the (Ce¢pro, Ceremi)
concentration pairs that provide an RSS score of 4 range from (1.8 ug;mLfl, 1.5ngmL™)
to (2.7 pgmL ™, 0 ng-mL ™). These concentrations are associated with AAI/2 values of 25
to 30, BIS of 71 to 75, and loC of 72 to 76. The presence of noxious stimulation increases
the requirements of C¢pro and Ccremi to achieve the same degree of sedative effects.
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Measurement of Dead Space in Subjects Under General Anesthesia Using Standard
Anesthesia Equipment
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BACKGROUND: Pulmonary dead space is the volume of gas that is delivered to the
lungs but does not participate in gas exchange. Knowing pulmonary dead space in
patients under general anesthesia is clinically useful because it can aid in detecting
disease processes such as pulmonary emboli or low cardiac output states. Dead space can
be simply calculated by using the Bohr equation; however, it is difficult to measure
mixed exhaled carbon dioxide (PECO,) with a standard anesthesia machine. Previously, a
study at our institution demonstrated the carbon dioxide (CO,) concentration in the
bellows of a standard anesthesia machine is an accurate approximation of PECO,. In this
study, we used the bellows PECO, measurement and arterial CO, (PaCO,) to calculate
pulmonary dead space. We verified the technique by adding known apparatus dead space
volumes during anesthesia.

METHODS: Subjects were under general endotracheal anesthesia. A sampling line was
positioned inside the ventilator bellows and connected to a capnometer. Measurements of
PECO, and PaCO, from an arterial catheter were taken at baseline and after adding 100
mL and 200 mL of dead space to the endotracheal tube. Dead space was calculated using
the Bohr equation (alveolar dead space/tidal volume = [PaCO, — PECO;]/PaCO,) at
baseline and after adding 100 mL and 200 mL of apparatus dead space.

RESULTS: The dead space at baseline was 265 + 47 mL (mean + SD) in 10 study
subjects. After adding 100 mL of dead space to the endotracheal tube, the measured dead
space increased by 110 + 46 mL. The measured dead space increased by 158 + 39 mL
after adding 200 mL.

CONCLUSIONS: Our baseline dead space measurements were in the expected range
under general anesthesia. When dead space was added, we were able to calculate that an

increase in dead space occurred. Our calculation was more accurate after adding a 100-
mL volume than after adding 200 mL. We present a simple way to detect trends in dead
space in ventilated patients using a Narkomed GS anesthesia machine (Drager Medical,
Libeck, Germany).
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BACKGROUND: Hemodynamic and global oxygen transport variables have failed to
reflect splanchnic hypoperfusion, resulting in a failure to recognize inadequately treated
hemorrhagic shock. VVolemic expansion after fluid resuscitation is essential to improve
global and regional oxygen in hemorrhagic shock. We hypothesized that, in contrast to
conventional plasma expanders, the smaller volemic expansion from 7.5 NaCl/6%
hydroxyethyl starch (HHES) solution administration in hemorrhagic shock may provide
lesser systemic oxygen delivery and gastric perfusion. We used hemorrhaged dogs to
compare intravascular volume expansion and the early systemic oxygenation and gastric
perfusion effects of fixed fluid bolus administration, which are usually used in clinical
situations with severe hemorrhage, of HHES, lactated Ringer (LR), and 6% hydroxyethyl
starch (HES) solutions.
METHODS: Thirty dogs were bled (30 mL -kg ™) to hold mean arterial blood pressure
at 40 to 50 mm Hg over 45 minutes and were resuscitated in 3 groups: LR (n = 10) at 3:1
ratio to shed blood; HES (mean molecular weight 130 kDa, degree of substitution 0.4) (n
=10) at 1:1 to shed blood; and HHES (n = 10), 4 mL -kg™*. Intravascular volume
expansion (Evans blue and hemoglobin dilution), hemodynamic, systemic oxygenation,

venous-to-arterial CO, gradient (Pv-aCQOy), and gastric intramucosal-arterial PCO,



gradient (PCO, gap) variables were measured at baseline, after 45 minutes of hemorrhage,
and 5, 45, and 90 minutes after fluid resuscitation.

RESULTS: HHES increased blood volume because of the high volume expansion
efficiency, but intravascular volume expansion with this solution was the smallest of the
solutions (P < 0.05). All 3 solutions induced a similar hemodynamic performance but

HHES showed lower mixed venous PO, and higher systemic oxygenation extraction, Pv-
aC0O,, and PCO, gap than LR and HES (P < 0.05).

CONCLUSIONS: In dogs submitted to pressure-guided hemorrhagic shock and fixed-
volume resuscitation, the smaller intravascular volume expansion from HHES solutions
provides worse recovery of systemic oxygenation and gastric perfusion compared with
LR and HES solutions despite its high volume expansion efficiency, which was limited
by low infused volume.
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Morphine Distribution in the Spinal Cord After Chronic Infusion in Pigs

Sean H. Flack, MBChB, FCA, Christine M. Anderson, MD and Christopher Bernards,

MD*}
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Abstract

BACKGROUND: Continuous intrathecal drug delivery provides new options for

chronic delivery of drugs that target the spinal cord, but therapeutic efficacy is highly

variable. Using an acute porcine model, we have previously demonstrated that continuous

intrathecal drug delivery efficacy may be highly variable because of severely limited drug

distribution in the cerebrospinal fluid and spinal cord. We designed this study to

determine whether the limited drug distribution observed in our acute studies occurs with

chronic administration as well.
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METHODS: Four farm-bred pigs were implanted with intrathecal infusion pumps
delivering morphine (1 mg/mL) at 20 uL per hour. Because of a programming error, 1
additional pig received intrathecal morphine at 2 ulL per hour. Drug infusion continued
for 14 days, during which time animal activity was unrestricted. At the end of 2 weeks
the animals were anesthetized and euthanized and their spinal cords removed. The spinal
cords were divided into 1-cm sections and morphine concentrations measured.
RESULTS: As with previous acute animal studies, drug distribution was extremely
limited. Morphine concentration decreased exponentially as a function of distance from
the catheter tip, resulting in a 5- to 10-fold decrease over a distance of only 5 to 10 cm.
CONCLUSION: Morphine distribution is very limited during chronic intrathecal
delivery in ambulatory pigs, and there are significant spinal cord drug concentration
gradients as a function of distance from the infusion point. Consequently, catheter tip
position may be critical, particularly when infusing isobaric solutions. These data also
support the hypothesis that inflammatory masses complicating chronic intrathecal opioid
delivery occur at the catheter tip because limited drug distribution results in extremely
high drug concentrations at that point.
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BACKGROUND: Continuous peripheral nerve blocks typically are performed with a
“through-the-needle technique” and require needles with an inner diameter allowing
catheter placement. In case of direct needle—nerve contact, the pencil-point needletip is
currently considered less traumatic than are other needle configurations. In this study we
determined whether nerve puncture with pencil-point needles is associated with fewer
nerve injuries in comparison with Tuohy needles.

METHODS: In 6 anesthetized pigs the brachial plexus were exposed bilaterally. Up to 8
nerves underwent nerve puncture with a pencil-point or a Tuohy needle. After 48 hours,
the nerves were resected during anesthesia. The specimens were processed for visual
examination and the detection of inflammatory cells, myelin damage, and intraneural
hematoma. The grade of nerve injury was assessed using an objective score ranging from
0 (no injury) to 4 (severe injury).

RESULTS: Fifty-eight nerves, including controls, were examined. According to the
applied injury score, there was no significant difference between the pencil-point needle
group [median (interquartile range) 3 (3—4)] and the Tuohy needle group [3 (3-4) P =
0.97]. The occurrence of posttraumatic regional inflammation, myelin damage, and
intraneural hematoma was similarly high in both groups.
CONCLUSIONS: Regardless of the needletip configuration applied for nerve puncture,
pencil-point and Tuohy needletips may both lead to comparable magnitude of
posttraumatic inflammation and considerable structural changes within the nerve. No
significant differences were found comparing pencil-point with Tuohy tip—configured
needles.
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The Safety of Perioperative Esmolol: A Systematic Review and Meta-Analysis of
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BACKGROUND: Although B blockers have been found to decrease perioperative
myocardial infarction (MI), B-blocker-mediated hypotension is associated with
postoperative stroke and mortality. In this systematic review we assessed the safety and
efficacy of the B1-specific, adrenergic receptor antagonist esmolol in noncardiac surgery.
Safety was assessed by analyzing the incidence of postoperative hypotension and
bradycardia, and efficacy was assessed by analyzing the incidence of myocardial
ischemia.
METHODS: We searched electronic databases for randomized placebo-controlled trials
of the perioperative use of esmolol in noncardiac surgery. We abstracted data on design,
demographics, hemodynamic changes (planned or unplanned), myocardial ischemia, and
MI. Heterogeneity was assessed via meta-regression.
RESULTS: Our search identified 67 trials, which were well matched for study
characteristics. The quality of the studies was limited by small sample size and poorly
defined allocation concealment. Overall, the analysis demonstrates an increased
incidence of unplanned hypotension (OR 2.13; 95% confidence interval [Cl], 1.48 to
3.04), which was found to be dose related (R? = 0.408). An increased incidence of
significant bradycardia was not demonstrated (OR 1.18; 95% CI, 0.69 to 2.02). Dose
titration was shown to influence both the change in arterial blood pressure and heart rate.
In comparison with placebo, esmolol decreased the frequency of myocardial ischemia in
the 7 evaluating studies (OR 0.17; 95% CI, 0.02 to 0.45). We did not assess the effects of
esmolol on the incidence of M1 or stroke because the incidence of these events was too
infrequent in the retrieved studies.
CONCLUSION: This review suggests that titration of esmolol to a hemodynamic end
point can be safe and effective. Safety data from studies in higher-risk patients are needed
to establish a perioperative safety and efficacy profile of esmolol.
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The Effects of Oral Ibuprofen and Celecoxib in Preventing Pain, Improving
Recovery Outcomes and Patient Satisfaction After Ambulatory Surgery
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BACKGROUND: Nonster0|dal antiinflammatory drugs have become increasingly
popular as part of multimodal analgesic regimens for pain management in the ambulatory
setting. We designed this randomized, double-blind, placebo-controlled study to evaluate
the effect of postoperative administration of either a nonselective nonsteroidal
antiinflammatory drug (ibuprofen) or the cyclooxygenase-2 selective inhibitor (celecoxib
when administered as part of a multimodal analgesic regimen) on the severity of pain, the
need for rescue analgesics, and clinically relevant patient outcomes after ambulatory
surgery. The primary end point was the time to resumption of normal activities of daily
living.
METHODS: One hundred eighty patients undergoing outpatient surgery were randomly
assigned to 1 of 3 treatment groups: group 1 (control) received either 2 placebo capsules
(matching celecoxib) or 1 placebo tablet (matching ibuprofen) in the recovery room and 1



placebo tablet at bedtime on the day of surgery, followed by 1 placebo capsule or tablet 3
times a day for 3 days after discharge; group 2 (celecoxib) received celecoxib 400 mg (2
capsules) orally in the recovery room and 1 placebo capsule and tablet at bedtime on the
day of surgery, followed by celecoxib 200 mg (1 capsule) twice a day + placebo capsule
every day at bedtime for 3 days after surgery; or group 3 (ibuprofen) received ibuprofen
400 mg (1 tablet) orally in the recovery room and 400 mg orally at bedtime on the day of
surgery, followed by 400 mg orally 3 times a day for 3 days after surgery. Recovery
times, postoperative pain scores, and the need for rescue analgesics were recorded before
discharge. Follow-up evaluations were performed at 24 hours, 48 hours, 72 hours, 7 days,
and 30 days after surgery to assess postdischarge pain, analgesic requirements,
resumption of normal activities, opioid-related side effects, as well as quality of recovery
and patient satisfaction with their postoperative pain management using a 5-point verbal
rating scale.

RESULTS: The 3 groups did not differ with respect to their demographic characteristics.
Compared with the placebo treatment, both celecoxib and ibuprofen significantly
decreased the need for rescue analgesic medication after discharge (P < 0.05). The effect
sizes (celecoxib and ibuprofen versus control group) were 0.73 to 1 and 0.3 t0 0.8,
respectively. Quality of recovery scores and patient satisfaction with their postoperative
pain management were also improved in the celecoxib and ibuprofen groups compared
with the control group (P < 0.05, effect size [vs control group] = 0.67). The incidence of
postoperative constipation was significantly higher in the control group (28%) compared
with the celecoxib (5%) and ibuprofen (7%) groups, respectively (P < 0.05). Both active
treatments were well tolerated in the postdischarge period. However, the time to
resumption of normal activities of daily living was similar among the 3 groups.
CONCLUSIONS: Both ibuprofen (1200 mg/d) and celecoxib (400 mg/d) significantly
decreased the need for rescue analgesic medication in the early postdischarge period,
leading to an improvement in the quality of recovery and patient satisfaction with their
pain management after outpatient surgery.
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BACKGROUND: The primary objective of this study was to determine whether
alterations in the pulse oximeter waveform characteristics would track progressive
reductions in central blood volume. We also assessed whether changes in the pulse
oximeter waveform provide an indication of blood loss in the hemorrhaging patient
before changes in standard vital signs.
METHODS: Pulse oximeter data from finger, forehead, and ear pulse oximeter sensors
were collected from 18 healthy subjects undergoing progressive reduction in central
blood volume induced by lower body negative pressure (LBNP). Stroke volume
measurements were simultaneously recorded using impedance cardiography. The study
was conducted in a research laboratory setting where no interventions were performed.
Pulse amplitude, width, and area under the curve (AUC) features were calculated from
each pulse wave recording. Amalgamated correlation coefficients were calculated to
determine the relationship between the changes in pulse oximeter waveform features and
changes in stroke volume with LBNP.
RESULTS: For pulse oximeter sensors on the ear and forehead, reductions in pulse
amplitude, width, and area were strongly correlated with progressive reductions in stroke
volume during LBNP (R? > 0.59 for all features). Changes in pulse oximeter waveform
features were observed before profound decreases in arterial blood pressure. The best
correlations between pulse features and stroke volume were obtained from the forehead
sensor area (R? = 0.97). Pulse oximeter waveform features returned to baseline levels
when central blood volume was restored.
CONCLUSIONS: These results support the use of pulse oximeter waveform analysis as
a potential diagnostic tool to detect clinically significant hypovolemia before the onset of
cardiovascular decompensation in spontaneously breathing patients.
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Nitrous Oxide and Long-Term Morbidity and Mortality in the ENIGMA Trial

Kate Leslie, MBBS, MD, MEpi, FANZCA¥*, Paul S. Myles, MBBS, MD, MPH,
FANZCA, FCARSCI, FRCAf, Matthew T. V. Chan, MBBS, FANZCA:, Andrew
Forbes, MSc, PhD§, Michael J. Paech, MBBS, DM, DRCOG, FRCA, FANZCA,

, Philip Peyton, MBBS, MD, FANZCAY, Brendan
S. Silbert, MBBS, FANZCA# and Elizabeth Williamson, PhD**
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BACKGROUND There is a plausible pathophysiologic rationale for increased long-
term cardiovascular morbidity and mortality in patients receiving significant exposure to
nitrous oxide. However, this relationship has not been established clinically. The
ENIGMA trial randomized 2050 patients having noncardiac surgery lasting more than 2
hours to nitrous oxide—based or nitrous oxide—free anesthesia. We conducted a follow-up
study of the ENIGMA patients to evaluate the risk of cardiovascular events in the longer
term.
METHODS: The trial case report forms and medical records of all study patients were
reviewed. The date and cause of death and occurrence of myocardial infarction or stroke
were recorded. A telephone interview was then conducted with all surviving patients. The
primary endpoint of the study was survival.
RESULTS: The median follow-up time was 3.5 (range: 0 to 5.7) years. Three hundred
eighty patients (19%) had died since the index surgery, 91 (4.5%) were recorded as
having myocardial infarction, and 44 (2.2%) had a stroke during the entire follow-up
period. Nitrous oxide did not significantly increase the risk of death [hazard ratio = 0.98
(95% confidence interval, Cl: 0.80 to 1.20; P = 0.82)]. The adjusted odds ratio for
myocardial infarction in patients administered nitrous oxide was 1.59 (95% CI: 1.01 to
2.51; P = 0.04) and for stroke was 1.01 (95% CI: 0.55 to 1.87; P = 0.97).
CONCLUSIONS: The administration of nitrous oxide was associated with increased
long-term risk of myocardial infarction, but not of death or stroke in patients enrolled in
the ENIGMA trial. The exact relationship between nitrous oxide administration and
serious long-term adverse outcomes will require confirmation by an appropriately
designed large randomized controlled trial.
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Do 0-10 Numeric Rating Scores Translate into Clinically Meaningful Pain Measures
for Children?



Terri Voepel-Lewis, MS, RN, Constance N. Burke, BSN, RN, Nicole Jeffreys, MD,
Shobha Malviya, MD and Alan R. Tait, PhD

From the University of Michigan Health Systems, Ann Arbor, Michigan.

Anesth Analg 2011; 112(2): 415-421,
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BACKGROUND: Self-reported pain scores are used widely in clinical and research
settings, yet little is known about their interpretability in children. In this prospective,
observational study we evaluated the relationship between 0 to 10 numerical rating scale
(NRS) pain scores and other self-reported, clinically meaningful outcomes, including
perceived need for medicine (PNM), pain relief (PR), and perceived satisfaction (PS)
with treatment in children postoperatively.

METHODS: This study included children ages 7 to 16 years undergoing surgery
associated with postoperative pain. One to 4 observations were recorded in each child
within the first 24 hours postoperatively. At each assessment, children rated their pain
with the NRS, stated their PNM, and rated their satisfaction with pain management.
Assessments were repeated within 1 to 2 hours, and children additionally rated their PR
as the same, better, or worse in comparison with the earlier assessment. Receiver operator
characteristic curves were developed to examine potential NRS cut-points for PNM and
PS, and the minimum clinically significant difference (MCSD) in pain score associated
with PR was calculated.
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RESULTS: Three hundred ninety-seven observations (including 189 pairs) were
recorded in 113 children. NRS scores associated with PNM were significantly higher
than “no need” (median 6 vs. 3; P <0.001). NRS scores >4 had good sensitivity (0.81)
and specificity (0.70) to discriminate PNM, but with a large number of false positives and
negatives (e.g., 42% of children with scores >4 did not need analgesia). The MCSD in
NRS scores was —1 (95% confidence interval [CI] 0.5 to 1) or +1 (C1 0.5 t0 2.7) in
relation to feel “a little better” or “worse,” respectively (P < 0.001 vs. the same). NRS
scores >6 had a sensitivity of 0.82 and specificity of 0.76 in discriminating dissatisfaction
with treatment, yet 46% and 24% of children with scores >6, respectively, were
somewhat to very satisfied with their analgesia.

CONCLUSIONS: This study provides important information regarding the clinical
interpretation of NRS pain scores in children. Data further support the NRS as a valid
measure of pain intensity in relation to the child's PNM, PR, and PS in the acute
postoperative setting. However, the variability in scores in relation to other clinically
meaningful outcomes suggests that application of cut-points for individual treatment
decisions is inappropriate.
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Etanercept Restores the Antinociceptive Effect of orphlne and Suppresses Spinal
Neuroinflammation in Morphine-Tolerant Rats

Ching-Hui Shen, MD*7, Ru-Yin Tsai, PhD::, Meng-Shen Shih, MD+, Shinn-Long Lin,
MD*:, Yueh-Hwa Tai, PhD::, Chih-Cheng Chien, MD, PhD§ and Chih-Shung Wong,
MD, PhD*3 ||

From the *Graduate Institute of Medical Sciences, National Defense Medical Center,
Taipei, Taiwan; TDepartment of Anesthesiology, Veterans General Hospital, Taichung,
Taiwan; Department of Anesthesiology, Tri-Service General Hospital, Taipei, Taiwan;
8Department of Medical Research and Anesthesiology, Sijhih Cathay General Hospital,
Taipei, Taiwan; and || Department of Anesthesiology, Cathay General Hospital, Taipei,

Taiwan.
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BACKGROUND: In the present study we examined the effect of the tumor necrosis
factor (TNF)-a antagonist etanercept on the antinociceptive effect of morphine in
morphine-tolerant rats.
METHODS: Male Wistar rats were implanted with 2 intrathecal catheters, and 1 was
connected to a mini-osmotic pump for either morphine (15 pg/h) or saline (1 ulL/h)
infusion for 5 days. On day 5, either etanercept (5 pg, 25 pg, and 50 pg/10 pL) or saline
(10 pL) was injected via the other catheter after morphine infusion was discontinued.
Three hours later, morphine (15 pg/10 pL, intrathecally) was given and tail-flick latency
was measured to evaluate the antinociceptive effect of morphine. Rats were then killed
and their spinal cords were removed for quantitative real-time polymerase chain reaction
and immunohistochemistry to measure proinflammatory cytokines expression.
RESULTS: We found that acute etanercept (50 pg) treatment preserved a significant
antinociceptive effect of morphine in morphine-tolerant rats. In addition, the expression
of TNFa mRNA was increased by 2.5-fold, interleukin (IL)-1p mRNA increased by 13-
fold and IL-6 mMRNA by 111-fold in the dorsal spinal cord of morphine-tolerant rats. The
increase in TNFa, IL-1pB, and IL-6 mRNA expression was blocked by 50 pg etanercept
pretreatment. The immunohistochemistry analysis revealed that 50 pg etanercept
suppressed proinflammatory cytokines expression and neuroinflammation in the
microglia.
CONCLUSIONS: The present study demonstrates that etanercept restores the
antinoceptive effect of morphine in morphine-tolerant rats by inhibition of
proinflammatory cytokine TNF-a, IL-1p, and IL-6 expression and spinal
neuroinflammation. The results suggest that etanercept could also be an adjuvant therapy
for morphine tolerance, which extends the effectiveness of opioids in clinical pain
management.
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Low-Dose, Low-Concentration Levobupivacaine Plus Fentanyl Selective Spinal
Anesthesia for Knee Arthroscopy: A Dose Finding Study

Jesus De Santiago, DESA, MD¥*, Javier Santos-Yglesias, MD*, Jorge Giron, MD*,
Alejandro Jimenez, PhDt and Carlos L. Errando, MD, PhD3

From the *Department of Anesthesiology, Hospital USP La Colina, SC de Tenerife,
Tenerife; TResearch Unit HUC-University of La Laguna, Tenerife; and {Department of
Anesthesiology, Consorcio Hospital General Universitario de Valencia, Valencia, Spain.
Anesth Analg 2011; 112(2): 477-480
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BACKGROUND Selective sensory spinal anesthesia preserves lower limb motor
function and thus facilitates postanesthesia care unit (PACU) bypass and reduces
ambulation recovery time.

METHODS: We compared the ambulation time and PACU bypass rate after using 3
low-dose, low-concentration levobupivacaine-fentanyl spinal solutions (5, 4, and 3 mg +
10 pg) in a double-blind study consisting of 90 patients (ASA physical status I and 1)
scheduled to undergo knee arthroscopy.

RESULTS: The 3-mg dose was halted because of a large number of inadequate blocks
(50%). Twenty-three percent and 80% of patients from groups 5 mg and 4 mg,
respectively, bypassed the PACU (P = 0001). Ambulation took place after 70 minutes
(30-130 minutes) (median [range]) in group 5 mg and 45 minutes (23—120 minutes) in
group 4 mg (P = 0006).
CONCLUSION: Four milligrams levobupivacaine plus 10 pg fentanyl produced
adequate surgical anesthesia with the shortest time to ambulation and the highest PACU
bypass rate.
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Review article: antiplatelet drugs: a review of their pharmacology and management
in the perioperative period.

Richard Hall, MD, FRCPC, FCCP* and C. David Mazer, MD, FRCPC+1

From the “Departments of Anesthesia, Medicine, Surgery, and Pharmacology, Dalhousie
University/Queen Elizabeth Il Health Sciences Centre, Halifax, Nova Scotia; "Keenan
Research Center/Li Ka Shing Knowledge Translation Institute, Saint Michael's Hospital,
Toronto; and *‘Departments of Anesthesia and Physiology, University of Toronto,
Toronto, Ontario, Canada.

Anesth Analg. 2011 Feb; 112(2):292-318
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In the normal course of the delivery of care, anesthesiologists encounter many patients
who are receiving drugs that affect platelet function as a fundamental part of primary and
secondary management of atherosclerotic thrombotic disease. There are several
antiplatelet drugs available for use in clinical practice and several under investigation.
Aspirin and clopidogrel (alone and in combination) have been the most studied and have
the most favorable risk-benefit profiles of drugs currently available. Prasugrel was
recently approved for patients with acute coronary syndrome undergoing percutaneous
interventions. Other drugs such as dipyridamole and cilostazol have not been as
extensively investigated. There are several newer investigational drugs such as cangrelor
and ticagrelor, but whether they confer significant additional benefits remains to be
established. Management of patients who are receiving antiplatelet drugs during the
perioperative period requires an understanding of the underlying pathology and rationale
for their administration, pharmacology and pharmacokinetics, and drug interactions.
Furthermore, the risk and benefit assessment of discontinuing or continuing these drugs
should be made bearing in mind the proposed surgery and its inherent risk for bleeding
complications as well as decisions relating to appropriate use of general or some form of
regional anesthesia. In general, the safest approach to prevent thrombosis seems to be
continuation of these drugs throughout the perioperative period except where concerns
about perioperative bleeding outweigh those associated with the development of
thrombotic occlusion. Knowledge of the pharmacodynamics and pharmacokinetics of
antiplatelet drugs may allow practitioners to anticipate difficulties associated with drug
withdrawal and administration in the perioperative period including the potential for drug
interactions.

T 3F B s {1 922,6-= EIT [HL-4-(1 252,222 ﬂi‘) JIZ RS 6Hz?‘ﬁ;ﬂ%§’i’r"(§’§
IIEJW’ﬁ (B
The antlconvulsant effects of propofol and a propofol analog, 2,6-diisopropyl-4-(1-
hydroxy-2,2,2-trifluoroethyl)phenol, in a 6 Hz partial seizure model.
Max T. Baker, PhD
From the Department of Anesthesia, University of lowa, lowa City, lowa.
Anesth Analg. 2011 Feb;112(2):340-4
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BACKGROUND: Propofol is a general anesthetic having good anticonvulsant properties,
but is limited in antiseizure use because of its potent anesthetic/sedative properties. It is
proposed that substitution of the propofol molecule in the para position may yield
compounds having less toxicity, yet possessing anticonvulsant properties because of
retention of the 2,6-diisopropylphenol configuration. Reported herein is the synthesis of a
para-substituted analog of propofol, 2,6-diisopropyl-4-(1-hydroxy-2,2,2-
trifluoroethyl)phenol (MBO003), and a similar analog of 2,6-di-sec-butylphenol (MB050),
and their comparative anticonvulsant effects in National Institute of Neurological
Disorders and Stroke screening models.
METHODS: MB003 and MB050 were synthesized by the reaction of propofol or 2,6-di-
sec-butylphenol, respectively, with trifluoroacetaldehyde ethyl hemiacetal in the presence
of catalytic amounts of K(2)CO(3). Compounds were purified to >98% purity. Propofol,
MBO003, 2,6-di-sec-butylphenol, and MBO050 were screened for protective effects by the
National Institute of Neurological Disorders and Stroke Anticonvulsant Screening
Program in the mouse maximal electroshock, subcutaneous metrazol, and 6 Hz (32 mA)
partial seizure models. All compounds were administered by IP injection. The toxicity of
each compound was assessed by the ability of the animals to stay on a Rotorod after
dosing.



RESULTS: Propofol, MB003, and MBO050 were found to be most protective in the 6 Hz
model with lesser protective effects in the mouse maximal electroshock and subcutaneous
metrazol models. In the 6 Hz model, propofol yielded a 50% effective dose of 32.8 mg/kg;
MBO003, 38.4 mg/kg; and MB050, 74.0 mg/kg. Propofol, and to a greater degree, 2,6-di-
sec-butylphenol, exhibited high toxicity. The corresponding 2,6-dimethylphenol analog
to MB003 and MBO050, 2,6-dimethyl-4-(1-hydroxy-2,2,2-trifluoroethyl)phenol, was not
protective in the 6 Hz model and exhibited no toxicity at any dose tested.
CONCLUSION: These results show that the anesthetics propofol and 2,6-di-sec-
butylphenol may be substituted in the para position with a 1-hydroxy-2,2,2-trifluoroethyl
moiety and the resulting molecules have anticonvulsant activity in the 6 Hz model while
exhibiting less toxicity (ataxia) than the parent 2,6-dialkylphenols. The effectiveness of
propofol, MB003, 2,6-di-sec-butylphenol, and MB050 and the ineffectiveness of 2,6-
dimethyl-4-(1-hydroxy-2,2,2-trifluoroethyl)phenol, in the 6 Hz model shows that the 2,6-
diisopropyl or 2,6-di-sec-butyl phenolic configuration is more important to
anticonvulsant activity than having the phenolic para position free of substituents. These
results suggest that 1-hydroxy-2,2,2-trifluoroethyl substituted 2,6-di-alkylphenols may
have useful anticonvulsant activities.
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In the present preliminary study we evaluated the C-MAC® D-Blade (Karl Storz,
Tuttlingen, Germany), a new videolaryngoscopic C-MAC blade for difficult intubation,
during both routine and difficult intubations. First, both the conventional direct
laryngoscopy and the D-Blade were used in 15 consecutive patients with normal airways
during routine induction of anesthesia. Second, the D-Blade was used as a rescue device
in 20 of 300 (6.7%) consecutive patients, when conventional direct laryngoscopy failed.
In the 15 patients during routine induction of anesthesia, with direct laryngoscopy, a
Cormack-Lehane (C/L) grade 1 and grade 2a view was seen in 7 and 8 patients,
respectively. It was possible to insert the D-Blade and to get a video view of the glottis on
the first attempt in all patients; with the D-Blade, all 15 patients had a C/L 1 view. The
time to successful intubation with the D-Blade was 15 (8-26) seconds (median (range)).
In the 20 patients, in whom unexpected difficulty with direct laryngoscopy was observed,
C/L grades 3 and 4 were present in 15 and 5 patients, respectively. With the use of the D-
Blade, indirect C/L video view improved to C/L class 1 in 15 patients, and to 2a in 5
patients, respectively. The time from touching the laryngoscope to optimal laryngoscopic
view was 11 (5-45) seconds and for successful intubation 17 (3-80) seconds. In all 35
patients, with the D-Blade no direct view of the glottis was possible and subsequently a
semiflexible tube guide was required.
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BACKGROUND Minimally invasive endoscopic strip craniectomy (ESC) is a
relatively new surgical technique for treating craniosynostosis in early infancy. In this
study we reviewed our anesthesia experience with ESC. The hypothesis was that infants
with low body weight and syndromes would have a higher risk of perioperative blood
transfusion and that those with respiratory complications are more likely to be admitted
to the intensive care unit (ICU).
METHODS: We retrospectively reviewed patient charts and anesthesia records of the
first 100 consecutive infants who underwent ESC between May 2004 and December
2008 and follow-up evaluations until December 2009. Outcomes included (a)
perioperative blood transfusion, (b) venous air embolism (VAE), (c) ICU admission, and
(d) reoperation with craniofacial reconstruction procedures. Multivariable logistic
regression was used to determine significant factors of patient outcomes.
RESULTS: Infants ranging from 4 to 34 weeks of age (weight: 3.2 to 10.1 kg), presented
for 87 single and 13 multiple ESC. Four infants had a craniofacial syndrome. The mean
surgical time was 48 minutes (range: 26 to 86 minutes). Ninety-two infants had a median
estimated blood loss of 23 mL (interquartile ranges [IQR]: 15 to 30 mL). Eight infants
who required blood transfusion received a median amount of 17.2 mL/kg (IQR: 10.1 to
21.2 mL/kg). Body weight <5 kg (P = 0.04), sagittal ESC (P < 0.01), syndromic
craniosynostosis (P < 0.01), and earlier date of surgery in the series (P < 0.01) were
factors associated with blood transfusion. VAE was detected in 2 infants with no changes
in clinical outcome. Eight infants were admitted to the ICU. Factors associated with ICU
admission were blood transfusion (P < 0.001) and respiratory complications (P < 0.001).
Eighty-two infants were discharged on postoperative day 1 (range: 1 to 3 days). Six
infants underwent subsequent fronto-orbital advancement and 1 cranial vault
reconstruction. Multiple-suture craniosynostosis (P < 0.01), associated syndromes (P =
0.03), and ICU admission after ESC (P = 0.04) were predictive of reoperation.
CONCLUSIONS: Twenty percent of infants undergoing ESC had 1 or more of the
following: need for blood transfusion, VAE, respiratory complications, and ICU
admission. Multivariable analysis confirmed that patients with lower body weight, those



with earlier date of surgery in the series, those undergoing sagittal ESC, and those with
syndromic craniosynostosis had a higher rate of blood transfusion. ICU admissions often
occurred in infants requiring transfusion and those with respiratory complications. Infants
with multiple-suture craniosynostosis were more likely to require subsequent craniofacial
reconstruction procedures.
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BACKGROUND: Previous studies have generated controversial results regarding the
influence of the genetic variations of . -opioid receptors on morphine analgesia and
opioid-related side effects in the postoperative period. Few studies have been conducted
attempting to assess the combined effects of variation within >2 genes in relation to
morphine response. In this study, we investigated whether combined catechol-O-
methyltransferase and (. -opioid receptor polymorphisms contribute to the morphine
response in postoperative analgesia.
METHODS: One hundred two surgical patients were enrolled in this prospective,
observational study. All patients received general anesthesia and were screened for . -
opioid receptor polymorphism A118G (Asn40Asp) and catechol-O-methyltransferase
G1947A (Val158Met) polymorphism using a blood sample of DNA. Patient-controlled
analgesia was provided postoperatively and morphine consumption was observed. Any
pain at rest or side effects were measured with rating scales.
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RESULTS: The heterozygous patients with ( -opioid receptor A118G and catechol-O-
methyltransferase G1947A mutation consumed significantly less morphine in the
postanesthetic recovery room and 48 hours after surgery compared with homozygous
patients of the A118 variant. Nausea and sedation scores were also significantly lower
during all observed postoperative periods for heterozygous patients and only 2 patients
(18%) from this group received antinausea treatment.

CONCLUSION: This study has demonstrated the importance of the gene-gene approach
in understanding the morphine response in patients after lower abdominal surgery. More
studies are needed to characterize the combined effects of multiple genes and
demographic as well as clinical variables in predicting the correct morphine dosage and
corresponding opioid-related side effects.
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The effect of mixing 1.5% mepivacaine and 0.5% bupivacaine on duration of
analgesia and latency of block onset in ultrasound-guided interscalene block.
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BACKGROUND: Short- and long-acting local anesthetics are commonly mixed to
achieve nerve blocks with short onset and long duration. However, there is a paucity of
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data on advantages of such mixtures. We hypothesized that a mixture of mepivacaine and
bupivacaine results in a faster onset than does bupivacaine and in a longer duration of
blockade than does mepivacaine.

METHODS: Sixty-four patients undergoing arthroscopic shoulder surgery (ages 18 to 65
years; ASA physical status I-11) with ultrasound-guided interscalene brachial plexus
block as the sole anesthetic were studied. The subjects were randomized to receive 1 of 3
study solutions: 30 mL of mepivacaine 1.5%, 30 mL of bupivacaine 0.5%, or a mixture
of 15 mL each of bupivacaine 0.5% and mepivacaine 1.5%. The block onset time and
duration of motor and sensory block were assessed.

RESULTS: Onset of sensory block in the axillary nerve distribution (superior trunk) was
similar among the 3 groups (8.7 £ 4.3 minutes for mepivacaine, 10.0 £ 5.1 minutes for
bupivacaine, and 11.3 £ 5.3 minutes for the combination group; P = 0.21 between all
groups). The duration of motor block for the combination group (11.5 £ 4.7 hours) was
between that of the bupivacaine (16.4 = 9.4 hours) and mepivacaine (6.0 = 4.2 hours)
groups (P = 0.03 between bupivacaine and combination groups; P = 0.01 between
mepivacaine and combination groups). Duration of analgesia was the shortest with
mepivacaine (4.9 £ 2.4 hours), longest with bupivacaine (14.0 £ 6.2 hours), and
intermediate with the combination group (10.3 + 4.9 hours) (P < 0.001 for mepivacaine
vs. combination group; P = 0.01 for bupivacaine vs. combination group).
CONCLUSIONS: For ultrasound-guided interscalene block, a combination of
mepivacaine 1.5% and bupivacaine 0.5% results in a block onset similar to either local
anesthetic alone. The mean duration of blockade with a mepivacaine-bupivacaine mixture
was significantly longer than block with mepivacaine 1.5% alone but significantly shorter
than the block with bupivacaine 0.5% alone.



