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BACKGROUND: Midazolam, at sedative levels, increases blood propofol
concentrations by 25%. We evaluated the reverse interaction and determined the
influence of propofol on the pharmacokinetics of midazolam.
METHODS: Eight healthy male volunteers were studied on 2 occasions in a random
crossover manner. During session A, volunteers received midazolam 0.035 to 0.05 mg -
kg™ 1V for 1 minute followed by an infusion of 0.035 to 0.05 mg - kg * - h™* for 59
minutes. During session B, in addition to this midazolam infusion scheme, a target-
controlled infusion of propofol (constant Ct: 0.6 or 1.0 pg - mL™*) was given from 15
minutes before the start until 6 hours after termination of the midazolam infusion.
Avrterial blood samples for propofol and midazolam concentration analysis were taken
until 6 hours after termination of the midazolam infusion. Nonlinear mixed-effect models
examining the influence of propofol and hemodynamic variables on midazolam
pharmacokinetics were constructed using Akaike's information-theoretic criterion for
model selection.
RESULTS: In the presence of a mean blood propofol concentration of 1.2 pug - mL ™", the
plasma midazolam concentration was increased by 26.9% + 9.4% compared with
midazolam given as a single drug. Propofol (Cpieq: 1.2 g - mL ™) reduced midazolam
central volume of distribution from 5.37 to 2.98 L, elimination clearance from 0.39 to
0.31 L - min*, and rapid distribution clearance from 2.77 to 2.11 L - min™". Inclusion of
heart rate further improved the pharmacokinetic model of midazolam.
CONCLUSIONS: Propofol reduces the distribution and clearance of midazolam in a
concentration-dependent manner. In addition, inclusion of heart rate as a covariate
improved the pharmacokinetic model of midazolam predominantly through a reduction in
the intraindividual variability.
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Should In-line Filters Be Used in Peripheral Intravenous Catheters to Prevent
Infusion-Related Phlebitis? A Systematic Review of Randomized Controlled Trials
Barbara S. Niél-Weise, MD (B)*, Theo Stijnen, PhDt and Peterhans J. van den Broek,
MD, PhDz%
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BACKGROUND: In this systematic review, we assessed the effect of in-line filters on
infusion-related phlebitis associated with peripheral IV catheters. The study was designed
as a systematic review and meta-analysis of randomized controlled trials. We used
MEDLINE and the Cochrane Controlled Trial Register up to August 10, 2009.
METHODS: Two reviewers independently assessed trial quality and extracted data.
Data on phlebitis were combined when appropriate, using a random-effects model. The
impact of the risk of phlebitis in the control group (baseline risk) on the effect of in-line
filters was studied by using meta-regression based on the bivariate meta-analysis model.
The quality of the evidence was determined by using the GRADE (Grading of
Recommendations Assessment, Development, and Evaluation) method.
RESULTS: Eleven trials (1633 peripheral catheters) were included in this review to
compare the effect of in-line filters on the incidence of phlebitis in hospitalized patients.
Baseline risks across trials ranged from 23% to 96%. Meta-analysis of all trials showed
that in-line filters reduced the risk of infusion-related phlebitis (relative risk, 0.66; 95%
confidence interval, 0.43-1.00). This benefit, however, is very uncertain, because the
trials had serious methodological shortcomings and meta-analysis revealed marked
unexplained statistical heterogeneity (P < 0.0000, I? = 90.4%). The estimated benefit did
not depend on baseline risk.
CONCLUSION: In-line filters in peripheral IV catheters cannot be recommended
routinely, because evidence of their benefit is uncertain.
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Low Tidal Volume and High Positive End-Expiratory Pressure Mechanical
Ventilation Results in Increased Inflammation and Ventilator-Associated Lung
Injury in Normal Lungs

Caron M. Hong, MD, Da-Zhong Xu, MD, PhD, Qi Lu, MD, Yunhui Cheng, PhD, Vadim
Pisarenko, MD, Danielle Doucet, MD, Margaret Brown, MSN, Seena Aisner, MD,
Chunxiang Zhang, MD, PhD, Edwin A. Deitch, MD and Ellise Delphin, MD, MPH
From the Department of Anesthesiology, University of Medicine and Dentistry of New
Jersey—New Jersey Medical School, Newark, New Jersey.
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BACKGROUND: Protective mechanical ventilation with low tidal volume (VT) and
low plateau pressure reduces mortality and decreases the length of mechanical ventilation
in patients with acute respiratory distress syndrome. Mechanical ventilation that will
protect normal lungs during major surgical procedures of long duration may improve
postoperative outcomes. We performed an animal study comparing 3 ventilation
strategies used in the operating room in normal lungs. We compared the effects on
pulmonary mechanics, inflammatory mediators, and lung tissue injury.

METHODS: Female pigs were randomized into 3 groups. Group H-VT/3 (n = 6) was
ventilated with a VT of 15 mL/kg predicted body weight (PBW)/positive end-expiratory
pressure (PEEP) of 3 cm H,O, group L-VT/3 (n = 6) with a VT of 6 mL/kg PBW/PEEP
of 3 cm H,0, and group L-VT/10 (n = 6) with a VT of 6 mL/kg PBW/PEEP of 10 cm
H,0, for 8 hours. Hemodynamics, airway mechanics, arterial blood gases, and
inflammatory markers were monitored. Bronchoalveolar lavage (BAL) was analyzed for
inflammatory markers and protein concentration. The right lower lobe was assayed for
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MRNA of specific cytokines. The right lower lobe and right upper lobe were evaluated
histologically.

RESULTS: In contrast to groups H-VT/3 and L-VT/3, group L-VT/10 exhibited a 6-fold
increase in inflammatory mediators in BAL (P < 0.001). Cytokines in BAL were similar
in groups H-VT/3 and L-VT/3. Group H-VT/3 had a significantly lower lung injury score
than groups L-VT/3 and L-VT/10.

CONCLUSION: Comparing intraoperative strategies, ventilation with high PEEP
resulted in increased production of inflammatory markers. Low PEEP resulted in lower
levels of inflammatory markers. High VVT/low PEEP resulted in less histologic lung
injury.
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Facemask Pressure-Controlled Ventilation in Children: What Is the Pressure Limit?
Sylvaine Lagarde, MD*, Frangois Semjen, MD*, Karine Nouette-Gaulain, MD, PhD*t,
Francoise Masson, MD%, Maryline Bordes, MD*, Yves Meymat, MD* > Anne-Marie

Cros, MD*

From the “SAR 3, Centre Hospitalo-Universitaire Bordeaux; 'Université Victor Ségalen
Bordeaux 2; and *SAR 1, Centre Hospitalo-Universitaire Bordeaux, Bordeaux, France.
Anesth Analg.2010 110:1676-1679
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BACKGROUND: In this study, we sought to determine the level of inspiratory
pressures allowing adequate and safe ventilation without any risk of gastric insufflation
(GI) in children according to age.
METHODS: One hundred children, aged 1 day to 16 years, ASA physical status I to Il,
scheduled for general anesthesia were studied prospectively. After induction of
anesthesia, children's lungs were ventilated with pressure-controlled ventilation. The
initial inspiratory pressure was 10 cm H,O and was increased by steps of 5 cm H,0, up to
a maximum of 25 cm H,O. At each step, GI was detected by epigastric auscultation. The
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recorded data were age and weight. At each step, the inspiratory pressure, the respiratory
rate, the expired tidal volume, the minute ventilation, and the occurrence of GI were also
recorded.

RESULTS: Gl occurred in 78 children. Gl occurred in 95% of children younger than 1
year, in 93% of children aged 1 to 5 years, and 56% of children older than 5 years (P =
0.001). The pressure threshold at which GI occurred increased with age: the younger the
child, the lower the GI pressure threshold. Tidal volume increased with inspiratory
pressure, but at >15 cm H,0, tidal volume did not change significantly.
CONCLUSION: The inspiratory pressure threshold at which GI can occur depends on
age. It is low in infants and increases with age. In most cases, proper ventilation without
Gl was obtained with an inspiratory pressure <15 cm H,O. Increasing inspiratory
pressure above this threshold results in an increase in Gl and no change in tidal volume.
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BACKGROUND: Although hyperglycemia is a well-recognized risk factor in the
context of cardiac surgery, the relevance of perioperative glycemic control for patients
undergoing major noncardiac operations has received little attention. We designed this
study to assess the hyperglycemic response to liver resection, and to test the hypothesis
that perioperative glucose and insulin administration while maintaining normoglycemia
(GIN therapy) provides glycemic control superior to that achieved by the conventional
use of insulin.
METHODS: Patients were randomly assigned to GIN therapy or standard therapy
(control group). In the GIN therapy group, insulin was administered at 2 mU - kg * -
min* during surgery. At the end of surgery, the insulin infusion was decreased to 1 mU -
kg™* - min* and continued for 24 hours. Dextrose 20% was infused at a rate adjusted to
maintain blood glucose within the target range of 3.5 to 6.1 mmol - L™* (63-110 mg -
dL ™). Patients in the standard therapy group received a conventional insulin sliding scale
during and after surgery. The mean and SD of blood glucose as well as the percentage of
blood glucose values within the target range were calculated. To evaluate intrasubject
variability, the coefficient of variability (CV) of blood glucose was calculated for each
patient. Episodes of severe hypoglycemia, i.e., blood glucose <2.2 mmol - L™ (40 mg -
dL™), were recorded. The primary outcome was the proportion of normoglycemic
measurements.
RESULTS: We studied 52 patients. The mean blood glucose value in patients receiving
GIN therapy always remained within the target range. The blood glucose levels were
lower in the GIN therapy group than in the standard therapy group (during surgery, P <
0.01; after surgery, P < 0.001). In nondiabetic patients receiving GIN therapy (n = 19),
target glycemia was achieved in 90.1% of the blood glucose measurements during
surgery and in 77.8% of the measurements after surgery. In diabetic patients receiving
GIN therapy (n = 7), target glycemia was achieved in 81.2% of the blood glucose
measurements during surgery and in 70.5% of the measurements after surgery. In
nondiabetic patients receiving standard therapy (n = 19), target glycemia was achieved in
37.4% of the blood glucose measurements during surgery and in 18.3% of the
measurements after surgery. In diabetic patients receiving standard therapy (n = 7), target
glycemia was achieved in 4.3% of the blood glucose measurements during surgery and in
2.9% of the measurements after surgery. The SD and CV of blood glucose were smaller
in the GIN therapy group than in the standard therapy group, especially in nondiabetic
patients after surgery (SD, P < 0.001; CV, P = 0.027). No patients receiving GIN therapy
experienced severe hypoglycemia during surgery. One patient receiving GIN therapy



experienced hypoglycemia in the intensive care unit after surgery without neurological
sequelae.

CONCLUSIONS: GIN therapy effectively provides normoglycemia in patients
undergoing liver resection (clinicaltrials.gov, NCT00774098).
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BACKGROUND: Multiple approaches to the paravertebral space have been described to
produce analgesia after thoracic surgery. Ultrasound-guided regional anesthesia has the
potential to improve efficacy and reduce complications via real-time visualization of the
paravertebral space, surrounding structures, and the approaching needle. We compared a
single- versus dual-injection technique for ultrasound-guided paravertebral blockade in a
cadaver model, evaluating the spread of contrast dye and location of a catheter.
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METHODS: Thirty paravertebral injections and 20 catheter placements were performed
on 10 fresh cadavers. The paravertebral space was identified using an ultrasound probe in
the transverse plane using a linear transducer. An in-plane needle approach was used.
Using analine contrast dye, a single 20-mL injection at T6-7 on one side and a dual-
injection technique of 10 mL at T3-4 and T7-8 on the contralateral side were performed
on each cadaver, followed by insertion of a catheter through the needle. The cadaver was
then dissected to evaluate spread of contrast dye and catheter location.

RESULTS: The paravertebral space was easily identified with ultrasound on each
cadaver. Contrast dye was seen to surround somatic and sympathetic nerves in the
paravertebral, intercostal, and epidural spaces. Contrast dye was present in 19 of 20
paravertebral spaces over 3 to 4 segments (range, 0—10) with no significant differences
between single- and dual-injection techniques. Contrast dye spread more extensively
across intercostal segments with 4.5 spaces (range, 2-10) covered with a single injection
and 6 spaces (range, 2-8) covered with a dual-injection technique (P = 0.03). There was
epidural spread of contrast in 40% of paravertebral injections in both single- and dual-
injection techniques. Catheters were located in the paravertebral space (60%),
prevertebral space (20%), and epidural space (5%).

CONCLUSIONS: Transverse in-plane ultrasound-guided needle insertion into the
thoracic paravertebral space is both feasible and reliable. However, paravertebral spread
of contrast is highly variable with intercostal and epidural spread likely contributing
significantly to the analgesic efficacy. A dual-injection technique at separate levels seems
to cover more thoracic dermatomes because of greater segmental intercostal spread
(rather than paravertebral spread) than a single-injection approach. Catheters are located
in nonideal positions in 40% of cases using this in-plane technique.

S REER BB ET ORI BE T P EREERE —EECRHE
¥ —Rt gt

Three-Dimensional Transesophageal Echocardiography Is a Major Advance for
Intraoperative Clinical Management of Patients Undergoing Cardiac Surgery: A
Core Review

Annette Vegas, MD, FRCPC and Massimiliano Meineri, MD

From the Department of Anesthesiology and Pain Management, Toronto General
Hospital, University of Toronto, Toronto, Canada.

Anesth Analg 2010; 110(6): 1548-1573.

O BEEEHE QRS RI DR RS TE - JEF =4 (3D) &= L EE
B DRGSR S T — D - ASCRME8 1 ST R0 = 4y —LoRd
SR WSO HAR RIS =4 sS e e O Bl e LAY R T4 -

(GHemss EEEIE i)
Echocardiography is a key assessment tool for the evaluation of cardiac structure and
function. The ability to image cardiac structures using 3-dimensional (3D)
echocardiography is evolving. In this article, we present some of the key features of the
emerging 3D technology and review its applications with an emphasis on real-time 3D
transesophageal echocardiography.
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BACKGROUND: Hypoxia is a common finding in the anesthetized patient. Although
there are a variety of methods to address hypoxia, it is not well documented what
strategies are used by anesthesiologists when faced with a hypoxic patient. Studies have
identified that lung protective ventilation strategies have beneficial effects in both
oxygenation and mortality in acute respiratory distress syndrome. We sought to describe
the ventilation strategies in anesthetized patients with varying degrees of hypoxemia as
defined by the Pao2 to fraction of inspired oxygen (Fio2) (P/F) ratio.
METHODS: We conducted a review of all operations performed between January 1,
2005, and July 31, 2009, using a general anesthetic, excluding cardiac and thoracic
procedures, to assess the ventilation settings that were used in patients with different P/F
ratios. Patients older than 18 years who received a general anesthetic were included. Four
cohorts of arterial blood gases (ABGs) were identified with P/F >300, 300 > P/F > 200,



200 > P/F > 100, 100 > P/F. Using the standard predicted body weight (PBW) equation,
we calculated the milliliters per kilogram (mL/kg PBW) with which the patient's lungs
were being ventilated. Positive end-expiratory pressure (PEEP), peak inspiratory
pressures (PIPs), Fio2, oxygen saturation (Sao2), and tidal volume in mL/kg PBW were
compared.

RESULTS: A total of 28,706 ABGs from 11,445 operative cases met criteria for
inclusion. There were 19,679 ABGs from the P/F >300 group, 5364 ABGs from the 300
> P/F > 200 group, 3101 ABGs from the 200 > P/F > 100 group, and 562 ABGs from the
100 > P/F group identified. A comparison of ventilation strategies found statistical
significance but clinically irrelevant differences. Tidal volumes ranged between 8.64 and
9.16 and the average PEEP varied from 2.5 to 5.5 cm H,O. There were substantial
differences in the average Fio2 and PIP among the groups, 59% to 91% and 22 to 29 cm
H,0, respectively.

CONCLUSION: Similar ventilation strategies in mL/kg PBW and PEEP were used
among patients regardless of P/F ratio. The results of this study suggest that
anesthesiologists, in general, are treating hypoxemia with higher Fio2 and PIP. The
average Fio2 and PIP were significantly escalated depending on the P/F ratio.
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A wealth of basic science data supports the hypothesis that the surgical stress response
increases the likelihood of cancer dissemination and metastasis during and after cancer
surgery. Anesthetic management of the cancer patient, therefore, could potentially
influence long-term outcome. Preclinical data suggest that beneficial approaches might
include selection of induction drugs such as propofol, minimizing the use of volatile
anesthetics, and coadministration of cyclooxygenase antagonists with systemic opioids.
Retrospective clinical trials suggest that the addition of regional anesthesia might
decrease recurrence after cancer surgery. Other factors such as blood transfusion,
temperature regulation, and statin administration may also affect long-term outcome.
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We tested whether positive end-expiratory pressure (PEEP) increases right internal
jugular vein (RIJV) cross-sectional area (CSA) in 45 ASA physical status | and Il adults.
All patients received a standardized 1V fluid bolus, induction of general anesthesia,
tracheal intubation, and mechanical ventilation. We evaluated the CSA of the RIJV using
ultrasound without PEEP (control) and with PEEP (10 cm H0) in the supine, level
position. Addition of PEEP increased RIJV CSA 0.42 + 0.41 cm” (mean + SD, median
0.34 cm?, P < 0.001), which represented a 41% mean increase in CSA.
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BACKGROUND: To anticipate future changes to the practice of neuroanesthesia, we
examined the nationwide trends in frequently performed operative neurosurgery.
METHODS: We used the Nationwide Inpatient Sample, a random sampling of
approximately 20% of United States hospitals from 1993 to 2007. Eight categories of
operative neurosurgery were developed, based on procedure codes from the International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM). We
tabulated total volume, mean length of stay, and inhospital mortality and calculated
growth rates over the entire period, the most recent 5-year period, and the most recent 2-
year period. We examined annual volumes from 1993 to 2007 for each neurosurgical
category for the most common ICD-9-CM procedure code within each category.
RESULTS: Intracranial endovascular procedures had the highest compound annual
growth rate over the entire study period (32%), the most recent 4 years (29%), and the
most recent 2 years (12%). Craniotomy for vascular surgery decreased over the entire
period (-4.2%). Spinal fusion had the largest absolute increase over the study period
(from 54,000 in 1993 to 350,000 in 2007). All categories except craniotomy for vascular
surgery had decreased length of stay across the study period, with compound annual
growth rates of -1.2% (ventricular and thecal shunt) to -6.6% (deep brain stimulation).
Intracranial endovascular procedures had a much higher growth rate of length of stay
than vascular surgery over the most recent 2-year (14% vs 1.0%) and 5-year periods
(5.6% vs 1.5%).
CONCLUSIONS: The highest volume trends in operative neurosurgery are for spinal
fusion (increasing at a rate of approximately 12,000 procedures/y), craniotomy for tumors
and other purposes (increasing at a rate of approximately 2,700 procedures/y), and a
decrease in shunts (decreasing at a rate of approximately 3,000 per year). The data
suggest that intracranial endovascular treatment remains relatively rare, but it is growing
exponentially, and lengths of stay are increasing, whereas inhospital deaths are
decreasing. The conclusions of this study are limited by the imprecise nature of the ICD-
9-CM procedure codes, the categorization scheme we used, and by the sampling methods
of the National Inpatient Sample.
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BACKGROUND: In reference textbooks describing axillary block, the ulnar, radial, and
median nerves are located in a common sheath surrounding the axillary artery. In contrast,
the musculocutaneous nerve is described as lying outside this sheath in the
coracobrachialis muscle. In a recent case report of ultrasound-guided axillary block, the
musculocutaneous nerve was joined to the median nerve outside this muscle. Our study
evaluated the prevalence of atypical musculocutaneous nerve localizations during axillary
block.

METHODS: All patients undergoing ultrasound-guided axillary block were included
from December 2006 to December 2008. Before needle insertion, musculocutaneous,
median, ulnar, and radial nerves were localized using ultrasound. Nerve stimulation
confirmed atypical nerve localization. After injection of local anesthetics,
musculocutaneous and median nerve anatomical relationships were observed.



RESULTS: The musculocutaneous nerve was outside the coracobrachialis muscle in 83
of the 387 analyzed blocks (22%). It was near the axillary artery in 22 cases (6%). The
musculocutaneous and median nerves appeared as a common neural structure in 61 cases
(16%). After local anesthetic injection, a common trunk persisted in 16 of 61 cases (26%),
musculocutaneous and median nerves separated in 37 cases (61%), and 2 roots of the
median nerve appeared (with or without a separated musculocutaneous nerve) in 6 cases
(10%). Two cases (3%) remained undefined. Ulnar nerve location of the 83 patients with
atypical musculocutaneous nerve position differed from the ones with a classical
musculocutaneous nerve localization.

CONCLUSIONS: During axillary block, the musculocutaneous nerve is outside the
coracobrachialis muscle in 1 of 5 patients. This atypical location should be considered
during performance of axillary blockade to avoid repeated IM puncture.
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BACKGROUND: We examined the success rate of supraclavicular brachial plexus
block after the different evoked motor responses to nerve stimulation.

METHODS: This multicenter observational study included 377 patients. For each block,
the evoked motor response elicited at 0.25 mA for 2 milliseconds was recorded, 30 mL
bupivacaine 0.25% was injected, and the block was observed for success or failure.
RESULTS: Complete anesthesia occurred in 317 cases (84.1%). The success rate was
100% when the evoked motor response was simultaneous flexion of the third and fourth
digits or flexion of all 4 digits (digits 2-5) with or without thumb opposition.



CONCLUSION: Simultaneous flexion of the third and fourth digits with or without
other digits is associated with the highest success rate of supraclavicular brachial plexus
block.
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BACKGROUND: Acute kidney injury (AKI) after coronary artery bypass graft (CABG)
surgery is associated with increased postoperative morbidity and mortality. We
hypothesized that increased plasma neutrophil gelatinase-associated lipocalin (NGAL)

measured immediately after separating from cardiopulmonary bypass (CPB) would
predict AKI after CABG surgery.
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METHODS: In a retrospective observational study, we examined the value of plasma
NGAL measured after CPB for predicting the risk of developing AKI (defined as a >50%
increase in serum creatinine from preoperative levels) in 879 patients after CABG
surgery using multivariable logistic regression. Area under the curve of receiver
operating characteristic curves was analyzed to assess sensitivities, specificities, and
cutoff points for postoperative plasma NGAL levels to predict AKI.

RESULTS: Seventy-five patients (8.6%) developed postoperative AKI. Plasma NGAL
levels measured after CPB were higher in patients who subsequently developed AKI than
in those who did not (AKI: 268.8 ng/mL [207.5-459.5 ng/mL], median [interquartile
range], vs no AKI: 238.4 ng/mL [172.0-319.1 ng/mL]; P < 0.001) and remained higher
through postoperative day 4. An optimal serum plasma NGAL cutoff of 353.5 ng/mL at
the post-CPB time point had a sensitivity of 38.7%, specificity of 81.5%, and a positive
predictive value of 16.3% for predicting AKI. In our multivariate regression model, post-
CPB plasma NGAL levels >353.5 ng/mL were independently associated with
postoperative AKI (odds ratio, 2.3; 95% confidence interval, 1.5-6.5; P = 0.002).
CONCLUSION: An early increase of post-CPB plasma NGAL is associated with AKI
in adult patients undergoing CABG surgery, although the sensitivity is low. Therefore,
assessing early plasma NGAL alone has limited utility for predicting AKI in this patient
population.
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BACKGROUND: In clinical anesthesia, robust surgical stress occasionally causes
unintended light anesthesia during operation. To test the hypothesis that neural input
condition could modify actions of general anesthetics as a result of presynaptic alteration
in the central nervous system, we investigated the mechanisms by which the stimulus
frequency modifies synaptic transmission of the rat hippocampus in the presence of
general anesthetics.

METHODS: Field population spikes (PSs) of CA1 pyramidal neurons were elicited
using orthodromic stimulation of Schaffer collateral-commissural fibers (test-pulse). A
second stimulating electrode was placed in the region of the alveus hippocampi to
activate recurrent inhibition of area CA1 (pre-pulse). The pre-pulses were applied as train
stimuli (100-200 Hz) to activate release and then deplete the neurotransmitter (y-
aminobutyric acid [GABA]) at presynaptic terminals of inhibitory interneurons.
RESULTS: After the activation of inhibitory interneurons with pre-pulses, both IV
(thiopental and pentobarbital) and volatile (sevoflurane and isoflurane) anesthetics
attenuated the PS amplitudes elicited with test-pulses (test-PS). The IV anesthetics, but
not the volatile drugs, produced stimulus frequency- and use-dependent recurrent
inhibition of test-PSs. Neither a GABA type A agonist nor a GABA uptake inhibitor
produced frequency-dependent modification. The pre-pulse train protocol revealed that
IV anesthetics, but not volatile drugs, can enhance GABA release from presynaptic
terminals.

CONCLUSIONS: IV anesthetics, but not volatile drugs, enhance the discharge of a
readily releasable pool of GABA vesicles from presynaptic terminals. Depletion of an
active pool of GABA after high-frequency stimuli would produce frequency- and use-
dependent recurrent inhibition in the presence of 1V anesthetics. The stimulus frequency-
dependent modification of synaptic transmission might be responsible for the
unsuccessful immobilization or hypnosis during general anesthesia after IV anesthetic
administration.
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BACKGROUND: Whether intraoperative analgesics have an impact on postoperative
cancer recurrence is unknown. Some investigations suggest that the opioids could favor
relapse and that regional analgesia and nonsteroidal antiinflammatory drugs could
improve cancer prognosis. We retrospectively reviewed our series of breast cancer
surgery patients.
METHODS: This retrospective study included 327 consecutive women who underwent
mastectomy with axillary dissection for breast cancer. The main objective was to
compare the incidence of cancer recurrence among patients who received different
analgesics during surgery.
RESULTS: Perioperative characteristics, cancer prognostic factors, and the length of
surgery were comparable regardless of the analgesics administered. Univariate and
multivariate analyses showed a lower cancer recurrence rate when ketorolac was given
before surgery (P = 0.019). Other analgesics (sufentanil, ketamine, and clonidine) were
not associated with a significant reduction in cancer recurrence rates in our series.
CONCLUSION: This retrospective analysis suggests that intraoperative administration
of ketorolac decreases the risk of breast cancer relapse compared with other analgesics.
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BACKGROUND: Functional magnetic resonance imaging (fMRI) of fluorine-19 allows
for the mapping of oxygen partial pressure within perfluorocarbons in the alveolar space
(PAO,). Theoretically, fMRI-detected PAO, can be combined with the Fick principle
approach, i.e., a mass balance of oxygen uptake by ventilation and delivery by perfusion,
to quantify the ventilation-perfusion ratio (VA/Q) of a lung region: The mixed venous
blood and the inspiratory oxygen fraction, which are equal for all lung regions, are
measured. In addition, the local expiratory oxygen fraction and the end capillary oxygen
content, both of which may differ between the lung regions, are calculated using the
fMRI-detected PAO,. We investigated this approach by numerical simulations and
applied it to quantify local VA/Q in the perfluorocarbons during partial liquid ventilation.
METHODS: Numerical simulations were performed to analyze the sensitivity of the
VA/Q calculation and to compare this approach with another one proposed by Rizi et al.
in 2004 (Magn Reson Med 2004;52:65-72). Experimentally, the method was used during
partial liquid ventilation in 7 anesthetized pigs. The PAO; distribution in intraalveolar
perflubron was measured by fluorine-19 MRI. Respiratory gas fractions together with
arterial and mixed venous blood samples were taken to quantify oxygen partial pressure
and content. Using the Fick principle, the local VA/Q was estimated. The impact of
gravity (nondependent versus dependent) of perflubron dose (10 vs 20 mL/kg body
weight) and of inspired oxygen fraction (FIO;) (0.4-1.0) on VA/Q was examined.
RESULTS: In numerical simulations, the Fick principle proved to be appropriate over
the VA/Q range from 0.02 to 2.5. VA/Q values were in acceptable agreement with the
method published by Rizi et al. In the experimental setting, low mean VA/Q values were
found in perflubron (confidence interval [C1] 0.08-0.29 with 20 mL/kg perflubron). At
this dose, VA/Q in the nondependent lung was higher (Cl 0.18-0.39) than in the
dependent lung regions (CI 0.06-0.16; P = 0.006; Student t test). Differences depending
on FIO; or perflubron dose were, however, small.



CONCLUSION: The results show that derivation of VA/Q from local PO,
measurements using fMRI in perflubron is feasible. The low detected VA/Q suggests that
oxygen transport into the perflubron-filled alveolar space is significantly restrained.
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Electroencephalographic Seizures After Neonatal Cardiac Surgery with High-Flow
Cardiopulmonary Bypass
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BACKGROUND: Postoperative electroencephalographic (EEG) seizures are reported to
occur in 14% to 20% of neonates after cardiac surgery with cardiopulmonary bypass
(CPB). EEG seizures are associated with prolonged deep hypothermic circulatory arrest
and with adverse long-term neurodevelopmental outcomes. We performed video/EEG
monitoring before and for 72 hours after neonatal cardiac surgery, using a high-flow CPB


http://www.anesthesia-analgesia.org/search?author1=Dean+B.+Andropoulos&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Eli+M.+Mizrahi&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Richard+A.+Hrachovy&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Stephen+A.+Stayer&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Ann+R.+Stark&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Jeffrey+S.+Heinle&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Emmitt+D.+McKenzie&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Heather+A.+Dickerson&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Marcie+R.+Meador&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/search?author1=Charles+D.+Fraser+Jr.&sortspec=date&submit=Submit�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�
http://www.anesthesia-analgesia.org/content/110/6/1680.abstract#aff-1#aff-1�

protocol and cerebral oxygenation monitoring, to ascertain incidence, severity, and
factors associated with EEG seizures.

METHODS: The CPB protocol included 150 mL/kg/min flows, pH stat management,
hematocrit >30%, and high-flow antegrade cerebral perfusion. Regional cerebral oxygen
saturation (rSO,) was monitored, with a treatment protocol for rSO, <50%. EEG was
assessed for seizures.

RESULTS: Sixty-eight patients (36 single ventricle [SV] and 32 2-ventricle [2V]) were
monitored for a total of 4824 hours. The total midazolam dose was 2.4 mg/kg (1.5-7.3
mg/kg) (median, 25th—75th percentile) for the SV group and 1.3 mg/kg (1.0-2.7 mg/kg)
for the 2V group (P = 0.009). One SV patient experienced 2 brief EEG seizures
postoperatively (1.5% incidence; 95% confidence interval: 0.3%-7.9%). The SV patients
experienced a significant incidence of cerebral desaturation (rSO, <45% for >240
minutes total) perioperatively (18 of 36 SV vs 0 of 32 2V patients, P < 0.001). This
difference did not affect electrographic seizure occurrence or other EEG characteristics.
CONCLUSIONS: EEG seizures are infrequent in neonates undergoing surgery with
high-flow CPB. Cerebral desaturation did not affect EEG seizure occurrence; however,
benzodiazepines may play a role in suppressing postoperative seizures caused by cerebral
hypoxemia in this patient population. Using this anesthetic and surgical protocol, EEG
seizures are a poor surrogate marker for acute neurological injury in this population.
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Prepuncture Ultrasound Imaging to Predict Transverse Process and Lumbar Plexus
Depth for Psoas Compartment Block and Perineural Catheter Insertion: A
Prospective, Observational Study

Brian M. llfeld, MD, MS, Vanessa J. Loland, MD and Edward R. Mariano, MD, MAS
From the Department of Anesthesiology, University of California San Diego, San Diego,
California.
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BACKGROUND: All widely used psoas compartment block/catheter techniques have a
common limitation: external landmarks do not accurately predict lumbar plexus depth,
leaving practitioners to “guess” at what depth to stop advancing the placement needle
when neither transverse process nor lumbar plexus is intercepted. We assessed the
accuracy of ultrasound in estimating transverse process depth before needle insertion and
prediction of actual needle-to-plexus intercept depth for psoas compartment nerve blocks
and perineural catheter insertion.
METHODS: Before needle insertion, ultrasound was used to estimate the depth of the
transverse process lying directly anterior to the intercrestal line. If a transverse process
was not directly anterior to the intercrestal line, then the process immediately caudad to
the line was imaged. The ultrasound transducer remained in the parasagittal plane,
perpendicular to the skin. After this measurement, the transducer was removed, an
insulated needle connected to a nerve stimulator inserted in the parasagittal plane, and the
depth of both the transverse process (if contacted) and lumbar plexus noted. A perineural
catheter was subsequently inserted.
RESULTS: Of 53 enrolled subjects, in 50 cases (94%), the transverse processes were
identified by ultrasound at a median (interquartile; range) depth of 5.0 cm (4.5-5.5 cm;
3.5-7.5 cm). In 27 subjects (54%), a transverse process was positioned directly anterior
to the intercrestal line, and in all of these subjects, the transverse process was intercepted
with the block needle a median of 0.5 cm (0.0-1.0 cm; 0.0-1.0 cm) within the predicted
depth. In all 50 subjects in whom the transverse processes were identified by ultrasound,
the actual lumbar plexus depth measured with the needle was a median of 7.5 cm (7.0—
8.5 cm; 5.0-9.5 cm), and the plexus depth was a median of 2.5 cm (2.0-3.0 cm; 0.2-4.0
cm) past the estimated transverse process depth by ultrasound. By ultrasound, the
intersection of the middle and lateral thirds of the intercrestal line between the midline
and a parallel line through the posterosuperior iliac spine was too lateral to permit
needle—transverse process contact in 50% of the subjects. However, moving the
transducer 0.75 cm toward the midline allowed for transverse process imaging in all
subjects.
CONCLUSIONS: For psoas compartment blocks/catheters, prepuncture ultrasound
imaging accurately predicts transverse process depth to within 1 cm, and if the lumbar
plexus is estimated to be within 3 cm of the transverse process, ultrasound allows
prediction of maximal lumbar plexus depth to within 1 cm.
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Brief Reports: Paravertebral Block for Anesthesia: A Systematic Review
.Prema Thavaneswaran, BSc (Hons), PhD*, Glenda E. Rudkin, MBBS, FANZCAT,
Rodney D. Cooter, MBBS, MD, FRACS%, Donald G. Moyes, MBChB, FANZCAS,
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BACKGROUND: The objective of this review was to assess the safety and efficacy of
thoracic and lumbar paravertebral blocks (PVBs) for surgical anesthesia through a
systematic review of the peer-reviewed literature. PVBs for surgical anesthesia were
compared with general anesthesia (GA) or other regional anesthetic techniques.
METHODS: We searched literature databases including MEDLINE, EMBASE, and The
Cochrane Library up to May 2008. Included studies were limited to eligible randomized
controlled trials. Eight randomized controlled trials were included in this review, 6 of
which used PVBs for anesthesia during breast surgery, and 2 trials used PVB for
anesthesia during herniorrhaphy.
RESULTS: The ability to obtain firm conclusions was limited by the diversity of
outcomes and how they were measured, which varied across studies. The PVB failure
rate was not >13%, and patients were more satisfied with PVVB than with GA. There was
some indication that PVB could achieve shorter hospital stays than GA. PVB for
anesthesia substantially reduces nausea and vomiting in comparison with GA (relative
risk: 0.25, 95% CI: 0.13-0.50; P < 0.05), although it does carry a risk of pleural puncture
and epidural spread of local anesthetic.
CONCLUSIONS: In conclusion, based on the current evidence, PVBs for surgical
anesthesia at the level of the thoracic and lumbar vertebrae are associated with less pain
during the immediate postoperative period, as well as less postoperative nausea and
vomiting, and greater patient satisfaction compared with GA.
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