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BACKGROUD: Landmark and ultradound transversus abdominis plane blocks
have demonstrated an opioid-sparing effect postoperatively after
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cesarean delivery. The more posterior quadratus lumborum(QL) might
provide superior local anesthetic spread to the thoracolumbar fascia and
paravertebral space .The aim of our study was to evaluate the efficacy
of the QL block after cesarean delivery.

METHODS: A Randomized , double-blind , controlled trial was

performed . Forty parturients undergoing cesarean delivery received
bilateral ultrasound—guided OL blocks with either 2mg

/mlropivacaine or saline postoperatively.All patients received spinal
anesthesia with bupivacaine and sufentanil and a postoperative analgesic
regimen of paracetamol, ibuprofen , and ketobemidone administered by a
patient—controlled analgesic pump. The ketomidone consumption during the
first 24 hours postoperatively. Secondary and exploratory analyses
compared repeated measures of pain scores , nausea, and fatigue and total
differences in time until patients were able to stand and able to walk
5m, and the interaction between the effective analgesic score and time.
RESULTS:All 40 patients completed the trial, 20 in each group. The
cumulative ketobemidone consumption in 24 hours was reduced in the active
group compared with the control group(p=.04;ratio of

means=0. 60;95%confidence interval ,0.37-0.97). The effective analgesic
scores were significantly better in the treatment group compared with the

placebo group both at rest(p<.01)and during coughing(p<.01).

CONCLUSIONS:QL block with ropivacaine reduces the postoperative
ketomidone consumption and pain intensity as a part of a multimodal
analgesic regimen that exclude neuraxial morphine.
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Huntington Mice Demonstrate Diminished Pain Response in Inflammatory
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BACKGROUND: Huntington disease (HD) affects the nervous system and leads
to mental and motor dysfunction. Previous studies have shown that HD is
caused by the exon 1 region of the huntingtin (HTT) gene having expanded
CAG trinucleotide repeats. However, few studies have focused on the
relationship between HD and pain. The purpose of this study is to
investigate the relationship between HD and pain response.

METHODS: We used clinical similar transgenic HD mice carrying a mutant
HTT exon 1 containing 84 CAG trinucleotide repeats to evaluate the
relationship between HD and pain. Inflammatory pain models were induced
by either formalin or complete Freund adjuvant injection over the hind
paw. Spinal cord, dorsal root ganglion, and paw skin tissues were
harvested at the end of the behavioral inflammatory pain studies
Immunofluorescence assay, Western blotting, and enzyme—linked
immunosorbent assay were used to identify changes in cells and cytokines.
RESULTS: Our data demonstrate that preonset HD mice exhibited less pain
behavior than wild-type (WT) mice in both young (n = 11 [WTJ], 13 [HD])
and aged (n=8 [WT], 9 [HD]) mice. Western blotting and immunohistological
examination of lumbar spinal cord tissue and dorsal root ganglion indicate



less activation of glial cells and astrocytes in young HD mice (n = 6 -
7) compared to that in WT mice (n =6 -7). The production levels of tumor
necrosis factor—a, interleukin-1B, and substance P were also lower in
young HD mice (n = 6-7).

CONCLUSIONS: Our data demonstrate less pain behavior and pain-related
cytokine response at the spinal cord level for HD mice compared to those
for WT mice. Further studies are needed for determining the mechanism as
to how mutant HTT leads to altered pain behavior and pain—related cytokine
response.
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Inferential statistics relies heavily on the central limit theorem and
the related law of large numbers.

According to the central 1imit theorem, regardless of the distribution
of the source population, a sample estimate of that population will have
a normal distribution, but only if the sample is large enough. The related
law of large numbers holds that the central limit theorem is valid as
random samples become large enough, usually defined as an n = 30. In
research-related hypothesis testing, the term “statistically
significant” is used to describe when an observed difference or
association has met a certain threshold. This significance threshold or
cut-point is denoted as alpha (a) and is typically set at .05.When the
observed P value is less than a, one rejects the null hypothesis (Ho)
and accepts the alternative. Clinical significance is even more important
than statistical significance, so treatment effect estimates and
confidence intervals should be regularly reported. A type I error occurs
when the Ho of no difference or no association is rejected, when in fact
the Ho is true. A type II error occurs when the Ho is not rejected, when
in fact there is a true population effect.Power is the probability of
detecting a true difference, effect, or association if it truly exists.
Sample size justification and power analysis are key elements of a study
design. Ethical concerns arise when studies are poorly planned or
underpowered. When calculating sample size for comparing groups, 4
quantities are needed: a, type Il error, the difference or effect of
interest, and the estimated variability of the outcome variable. Sample
size increases for increasing variability and power, and for decreasing
a and decreasing difference to detect. Sample size for a given relative
reduction in proportions depends heavily on the proportion in the control
group itself, and increases as the proportion decreases. Sample size for
single—group studies estimating an unknown parameter is based on the
desired precision of the estimate. Interim analyses assessing for
efficacy and/or futility are great tools to save time and money, as well
as allow science to progress faster, but are only 1 component considered
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when a decision to stop or continue a trial is made.

AEFKE NS MR S AL/ ARG E A BN LI REEM

Dexmedetomidine Maintains Its Direct Cardioprotective Effect Against
Ischemia/Reperfusion Injury in Hypertensive Hypertrophied Myocardium
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BACKGROUND: Dexmedetomidine (DEX)has direct cardioprotective effe
ct against 1ischemia/reperfusion injury through endothelial nitric
oxide synthase (eNOS) phosphorylation via a 2-adrenoreceptor (a 2-AR).
By using spontaneously hypertensive rat (SHR) and Wistar—Kyoto (WKY)
rat models, the cardioprotective effect of DEX

in hypertrophied myocardium and the differential characteristics of
cardiac a 2-AR and the I1 imidazoline receptor (I1R) were examined.
METHODS: Langendorff-perfused rat hearts underwent 40 minutes of
global ischemia followed by 120 minutes of reperfusion in the
presence or absence of DEX before ischemia. Infarct size was measured,
and eNOS phosphorylation was assessed by Western blotting. The presence
and expression of the receptors were assessed by immunohistochemistry,
real-time reverse transcriptase polymerase chain reaction, and Western
blotting.

RESULTS:In WKY, DEX significantly decreased infarct size and increased
phosphorylated-eNOS/eNOS. These effects were counteracted by yohimbine
(a 2-AR antagonist) and efaroxan (a 2-AR and T1R antagonist). In SHR, DEX
significantly decreased infarct size, and the effect was counteracted
by efaroxan but not yohimbine. DEX did not alter phosphorylated-eNOS/eNOS
in SHR. a2-AR and I1R were observed in WKY and SHR hearts. Although
alpha2A-AR and alpha2B—-AR messenger RNA and protein levels were
upregulated in SHR, I1R expression was comparable between the 2 species.
CONCLUSIONS: In the hypertrophied heart,

DEX maintains 1its direct -cardioprotective effect against 1ische
mia/reperfusion injury via I1R in an eNOS—nondependent manner despite
upregulation of a 2-AR.
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BACKGROUND: The best technique to identify the epidural

space for labor analgesia 1is still unclear despite the publication
of variousrandomized controlled studies and meta—analyses. Our aimwas
to assess the superiority of the

saline loss of resistance (SLOR)technique over

the air loss of resistance (ALOR) technique with respect to the
quality of the block.

METHODS:Consenting parturients admitted to our obstetric suite for
spontaneous or induced labor were randomized to receiveepidural
analgesia wusing either the ALOR or  technique. Our primary outcome was
to compare the impact of the SLOR and ALOR technique on pain score
improvement measured 30 minutes after administration of epidural block.
Our secondary outcomes included the density of motor blockade and
analgesic efficacy measured at 30 minutes. Primary and secondary outcomes
were compared using the Student t test and Mann—-Whitney U test.
Statistical significance was set at P < .017 for primary and secondary
outcomes, considering Bonferroni correction for multiple comparisons.
Other comparisons were considered exploratory.



RESULTS :Four hundred parturients were included; 24 were excluded from the
final analysis. After 30 minutes, pain score reduction (ALOR, 4.7 +
2.9/10; SLOR, 4.9 #+ 3.0/10; P =.49), motor block (ALOR, 1.4 #£ 0.8; SLOR,
1.3 + 0.8; P=.27), and efficacy of the block (ALOR, 1.0 =+ 0.7; SLOR,
1.0 &+ 0.6; P = .87) did not differ significantly between groups.
CONCLUSIONS:Pain score reduction after 30 minutes and onset of the block
were not affected by the technique used to locate theepidural space.
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Informed Consent and Cognitive Dysfunction After Noncardiac Surgery in
the Elderly
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Cognitive dysfunction 3 months after noncardiac surgery in the elderly
satisfies informed consent thresholds of foreseeability in 10%-15% of
patients, and materiality with new deficits observed in memory and
executive function in patients with normal test performance beforehand.
At present, the only safety step to avoid cognitive dysfunction after
surgery is to forego surgery, thereby precluding the benefits of surgery
with removal of pain and inflammation, and resumption of normal nutrition,
physical activity, and sleep. To assure that consent for surgery is
properly informed, risks of both cognitive dysfunction and alternative
management strategies must be discussed with patients by the surgery team
before a procedure is scheduled.
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Comparison of Transcranial Doppler and Ultrasound-Tagged Near Infrared
Spectroscopy for Measuring Relative Changes in Cerebral Blood Flow in
Human Subjects.
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BACKGROUND: Currently, no reliable method exists for continuous,
noninvasive measurements of absolute cerebral blood flow (CBF). We sought
to determine how changes measured by ultrasound-tagged near—infrared
spectroscopy (UT-NIRS) compare with changes in CBF as measured by
transcranial Doppler (TCD) in healthy volunteers during profound
hypocapnia and hypercapnia.

METHODS: Ten healthy volunteers were monitored with a combination of TCD,
UT-NIRS (c-FLOW, Ornim Medical), as well as heart rate, blood pressure,
end-tidal PCO2 (PEtC02), end-tidal 02, and inspired 02. Inspired CO2 and
minute ventilation were controlled to achieve 5 stable plateau goals of
EtC02 at 15-20, 25-30, 35-40, 45-50, and 55-60 mm Hg, for a total of 7
measurements per subject. CBF was assessed at a steady state, with the
TCD designated as the reference standard. The primary analysis was a
linear mixed—effect model of TCD and UT-NIRS flow with PEtC02, which
accounts for repeated measures. Receiver operating characteristic curves
were determined for detection of changes in CBF.
RESULTS:Hyperventilation (nadir PEtCO2 17.1 £ 2.4) resulted in
significantly decreased mean flow velocity of the middle cerebral artery
from baseline (to 79% =+ 22%), but not a consistent decrease in UT-NIRS
cerebral flow velocity index (n=10; 101% & 6% of baseline). Hypercapnia
(peak PEtC02 59. 3 + 3.3) resulted in a significant increase from baseline
in both mean flow velocity of the middle cerebral artery (153% + 25%)
and UT-NIRS (119% + 11%). Comparing slopes versus PEtC02 as a percent
of baseline for the TCD (1.7% [1.5%2%]) and UT-NIRS (0. 4% [0. 3%-0.5%])
shows that the UT-NIRS slope is significantly flatter, P < .0001. Area
under the receiver operating characteristic curve was significantly
higher for the TCD than for UT-NIRS, 0.97 (95% confidence interval,
0.92-0.99) versus 0.75 (95% confidence interval, 0.66-0.82).
CONCLUSIONS:Our data indicate that UT-NIRS cerebral flow velocity index
detects changes in CBF only during hypercarbia but not hypocarbia in
healthy subjects and with much less sensitivity than TCD. Additional
refinement and validation are needed before widespread clinical
utilization of UT-NIRS.
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Perioperative Temperature Measurement Considerations Relevant to
Reporting Requirements for National Quality Programs Using Data From
Anesthesia Information Management Systems
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BACKGROUND: Perioperative hypothermia may increase the incidences of
wound infection, blood loss, transfusion, and cardiac morbidity. US
national quality programs for perioperative normothermia specify the
presence of at least 1 “body temperature” =35.5° C during the interval
from 30 minutes before to 15 minutes after the anesthesia end time. Using
data from 4 academic hospitals, we evaluated timing and measurement
considerations relevant to the current requirements to guide hospitals
wishing to report perioperative temperature measures using electronic
data sources.

METHODS : Anesthesia information management system databases from 4
hospitals were queried to obtain intraoperative temperatures and
intervals to the anesthesia end time from discontinuation of temperature
monitoring, end of surgery, and extubation. Inclusion criteria included
age >16 years, use of a tracheal tube or supraglottic airway, and case
duration =60 minutes. The end-of-case temperature was determined as the
maximum intraoperative temperature recorded within 30 minutes before the
anesthesia end time (ie, the temperature that would be used for reporting
purposes). The fractions of cases with intervals >30 minutes between the
last intraoperative temperature and the anesthesia end time were
determined.

RESULTS:Among the hospitals, averages (binned by quarters) of 34.5% to
59. 5% of cases had intraoperative temperature monitoring discontinued >30
minutes before the anesthesia end time. Even if temperature measurement
had been continued until extubation, averages of 5.9% to 20. 8% of cases
would have exceeded the allowed 30—minute window. Averages of 8.9% to
21. 3% of cases had end-of—case intraoperative temperatures <35.5° C (ie,
a quality measure failure).

CONCLUSIONS:Because of timing considerations, a substantial fraction of
cases would have been ineligible to use the end-of-case intraoperative
temperature for national quality program reporting. Thus, retrieval of
postanesthesia care unit temperatures would have been necessary. A
substantive percentage of cases had end-of—case intraoperative
temperatures below the 35.5° C threshold, also requiring postoperative
measurement to determine whether the quality measure was satisfied.
Institutions considering reporting national quality measures for
perioperative normothermia should consider the technical and logistical
issues identified to achieve a high level of compliance based on the
specified regulatory language.
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Variability in the Use of Protective Mechanical Ventilation During
General Anesthesia.

Ladha KS, Bateman BT, Houle TT, De Jong MAC, Vidal Melo MF, Huybrechts
KF, Kurth T, Eikermann M.
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BACKGROUND: The purpose of this study was to determine whether significant
variation exists in the use of protective ventilation across individual
anesthesia providers and whether this difference can be explained by
patient, procedure, and provider-related characteristics.

METHODS : The cohort consisted of 262 anesthesia providers treating 57, 372
patients at a tertiary care hospital between 2007 and 2014. Protective
ventilation was defined as a median positive end—expiratory pressure of
5 cm H20 or more, tidal volume of <10 mL/kg of predicted body weight and



plateau pressure of <30 cm H20. Analysis was performed using mixed—effects
logistic regression models with propensity scores to adjust for
covariates. The definition of protective ventilation was modified in
sensitivity analyses.

RESULTS:In unadjusted analysis, the mean probability of administering
protective ventilation was 53.8% (2.5th percentile of provider 19. 9%,
97.5th percentile 80.8%). After adjustment for a large number of
covariates, there was little change in the results with a mean probability
of 51.1% (2.5th percentile 24.7%, 97.5th percentile 77.2%). The
variations persisted when the thresholds for protective ventilation were
changed.

CONCLUSIONS:There was significant variability across individual
anesthesia providers in the use of intraoperative protective mechanical
ventilation. Our data suggest that this variability is highly driven by
individual preference, rather than patient, procedure, or
provider-related characteristics.
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Prior studies have suggested that the antifibrinolytic drug aprotinin
increases the infarct size after ischemia and reperfusion (I/R) and
attenuates the effect of ischemic preconditioning (IPC). Aprotinin was
replaced by tranexamic acid (TXA) in clinical practice. Here, we
investigated whether TXA influences I/R injury and/or cardioprotection
initiated by IPC and/or remote ischemic preconditioning (RIPC).
Anesthetized Wistar male rats were randomized to 6 groups. Control
animals were not further treated. Administration of TXA was combined with
and without IPC and RIPC. Estimated treatment effect was 20%. Compared
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to control group (56% + 11%), IPC reduced infarct size by 46% (30% =+
6%; mean difference, 26%; 95% confidence interval, 19-33; P <.0001), and
RIPC reduced infarct size by 29% (40% =+ 8%; mean difference, 16%; 95%
confidence interval, 9-24; P < .011). Additional application of TXA had
no effect on I/R injury and cardioprotection by IPC or RIPC. TXA does not
abolish infarct size reduction by IPC or RIPC.
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Neuromuscular Monitoring in the Perioperative Period
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Neuromuscular monitoring devices were introduced into clinical practice
in the 1970s. Qualitative neuromuscular monitors, or peripheral nerve
stimulators, provide an electrical stimulus to a motor nerve and the
response of corresponding muscle subjectively evaluated. A standard
peripheral nerve stimulator provides several patterns of nerve
stimulation, including train—of-four (TOF), double-burst, tetanic, and
post—tetanic count. Qualitative (and quantitative) monitors are needed
to determine onset of neuromuscular blockade, maintain the required
depth of muscle relaxation during the surgical procedure, and assess an
appropriate dose of reversal agent. However, absence of fade measured with
a peripheral nerve stimulator does not exclude

residual neuromuscular block; TOF ratios as low as 0.4-0.6 may be
present when fade is no longer observed. In addition, the risk of
incomplete neuromuscular recovery may be influenced

by monitoring site. The adductor pollicis is more sensitive to the
effects of neuromuscular blocking agents (compared to the muscles
surrounding the eye), and monitoring at this site may more accurately
reflect recovery of pharyngeal muscles (the last muscles to recover from
the effects of neuromuscular blocking agents, in which dysfunction may
persist even at a TOF ratio of 1.0). Quantitative monitors are devices
that measure and quantify the degree of muscle weakness and display the
results numerically. Several different technologies have been developed,
including mechanomyography, electromyography, acceleromyography,
kineograph, and phonomyography. Lower doses of anticholinesterases may
be used to effectively reverse neuromuscular blockade at TOF ratios of
0.4-0.6; quantitative monitoring 1is required to determine that this
level of neuromuscular recovery has occurred. As clinical tests of
muscle strength, peripheral nerve stimulators are unable to determine
whether full recovery of neuromuscular function is present at the end
of the surgical procedure. The use of quantitative monitors is essential
in excluding clinically important muscle weakness (TOF ratios <0.9 to 1. 0)
at the time of tracheal extubation.
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Management of 1-Lung Ventilation—Variation and Trends in Clinical
Practice: A Report From the Multicenter Perioperative Outcomes Group
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BACKGROUND : Lung—protective ventilation (LPV) has been demonstrated to

improve clinical outcomes in surgical patients. There are very limited
data on the current use of LPV for patients undergoing 1-lung ventilation
(1LV) despite evidence that 1LV may be a particularly important setting
for its use. In this multicenter study, we report trends in ventilation
practice for patients undergoing 1LV.

METHODS : The Multicenter Perioperative Outcomes Group database was used

to identify patients undergoing 1LV. We retrieved and calculated median
initial and overall tidal volume (VT) for the cohort and for high-risk
subgroups (female sex, obesity [body mass index >30 kg/m], and short
stature), percentage of patients receiving positive end-expiratory
pressure (PEEP) =5 cm H20, LPV during 1LV (VT < 6 mL/kg predicted body
weight [PBW] and PEEP =5 cm H20), and ventilator driving pressure (AP;
plateau airway pressure — PEEP).

RESULTS : Data from 5609 patients across 4 institutions were included in

the analysis. Median VT was calculated for each case and since the data
were normally distributed, the mean is reported for the entire cohort and
subgroups. Mean of median VT during 1LV for the cohort was 6.49 £ 1.82
mL/kg PBW. VT (mL/kg PBW) for high-risk subgroups was significantly higher;
6.86 + 1.97 for body mass index =30 kg/m, 7.05 £ 1. 92 for female patients,
and 7. 33 + 2. 01 for short stature patients. Mean of the median VT declined
significantly over the study period (from 6.88 to 5.72; P < .001), and
the proportion of patients receiving LPV increased significantly over the
study period (from 9. 1% to 54.6%; P < .001). These changes coincided with
a significant decrease in AP during the study period, from 19.4 cm H20
during period 1 to 17.3 cm H20 in period 12 (P = .003).

CONCLUSIONS : Despite a growing awareness of the importance of protective

ventilation, a large proportion of patients undergoing 1LV continue to
receive VT PEEP levels outside of recommended thresholds. Moreover, VT
remains higher and LPV less common in high-risk subgroups, potentially
placing them at elevated risk for iatrogenic lung injury.
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BACKGROUND: There is limited data on prehospital administration

of tranexamic acid (TXA) in civilian trauma. The aim of this study was
to evaluate changes in coagulation after severe trauma from on—scene to
the hospital after TXA application in comparison to a previous study
without TXA.

METHODS: The study protocol was registered at ClinicalTrials. gov
(NCT02354885). A prospective, multicenter, observational study
investigating coagulation status in 70 trauma patients receiving TXA (1
g intravenously) on—scene versus a control group of 38 patients previously
published without TXA. To account for potential differences in patient
and trauma epidemiology, crystalloid and colloidal resuscitation fluid,
2 propensity score matched groups (n = 24 per group) were created.
Measurements included ROTEM, standard coagulation tests and blood gas
analyses on—scene and emergency department admission. Presented values
are mean and [standard deviation], and difference in means and 95%
confidence intervals.

RESULTS: Patient epidemiology was not different between groups.
Coagulation assays on—scene were comparable between the TXA and

C. Prehospital hyperfibrinolysis was blunted in all 4 patients in the
TXA group. Viscoelastic FIBTEM maximum clot firmness (MCF), representing
functional fibrinogen levels, did not change from on—scene to the
emergency department in the TXA group, whereas MCF decreased —3.7 [1.8]
mm in the control group. Decrease of MCF was significantly reduced in the
TXA group in EXTEM by 9.2 (7.2-11.2) mm (P <. 001) and INTEM by 6. 8 (4. 7-9. 0)
mm (P <.001) in favor of the TXA group. Production of fibrinogen fragments
(represented by D-dimers) was significantly lower in the TXA group
compared to group C.

CONCLUSIONS: Early prehospital administration of TXA leads to clot
stabilization and a reduction of fibrinolytic activity, causing a
decrease in fibrin degradation products buildup (D-dimer).
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Labor Analgesia Onset With Dural Puncture Epidural Versus Traditional
Epidural Using a 26—Gauge Whitacre Needle and 0. 125% Bupivacaine Bolus:
A Randomized Clinical Trial
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Lumbar epidurals (LEs) provide excellent analgesia. Combined spinal
epidural and dural puncture epidural (DPE) are 2 techniques to expedite
neuraxial analgesia onset. In DPE, dura is punctured but medication is
not administered in the cerebrospinal fluid. Expedited analgesia onset
has been demonstrated with DPE, using 0. 25% bupivacaine; however, this
concentration may impede an unassisted vaginal birth and is not currently
used for induction and maintenance of labor analgesia. The primary goal
of this study was to compare the percentage of patients who achieved
adequate labor analgesia following DPE or LE with an epidural bolus of
0. 125% bupivacaine. Adequate labor analgesia was defined as Visual Analog
Scale (VAS) measurement < 10 mm on a 100-mm scale during active
contractions, measured 10 minutes after epidural bolus

initiation. Laboring patients were randomly assigned to receive LE or DPE.
Immediately before epidural placement, subjects marked a VAS score during
an active contraction and parturients with VAS < 50 mm were excluded. The
epidural space was identified by a loss of resistance technique to saline
(17G Tuohy needle [Arrow International, Inc, Redding, PA]). In the DPE
group, dura was punctured with a 26G Whitacre needle (Arrow International,
Inc). In all participants, a 19G epidural catheter (Arrow International,
Inc) was inserted. An epidural bolus was then administered over 3 minutes
(12 mL, 0.125% bupivacaine, 50 ug fentanyl) followed by infusion (0. 1%
bupivacaine, 2 ug/mL fentanyl). After initiation of epidural bolus (time
zero), VAS measurements were collected at 2-minute intervals for up to
20 minutes. Median time to achieve adequate analgesia by treatment group
was assessed by Kaplan—-Meier analysis. Time to achieving adequate
analgesia was evaluated using a Cox regression model. All analyses were
conducted in SAS version 9.4. (SAS Institute, Cary, NC) RESULTS:: Data
were analyzed from 80 participants (40 per group). Adequate analgesia at
10 minutes did not differ by neuraxial technique (DPE =55. 3% vs LE = 44. 7%;
P=.256). However, parturients receiving DPE had shorter median times to
adequate analgesia (median [95% confidence intervall, 8 minutes [6-10]
vs 10 minutes [8-14]) and a 67% increase in the relative risk of achieving
adequate analgesia compared to LE (relative risk = 1.67; 95% confidence
interval, 1.02-2.64; P= .042).Although the percentage of parturients
achieving adequate labor analgesia at 10 minutes after epidural bolus did
not differ by technique, DPE was associated with faster time to VAS <
10 mm compared with LE.
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BACKGROUND: A workforce analysis was conducted to predict whether the
projected future supply of pediatric anesthesiologists is balanced with
the requirements of the inpatient pediatric population. The specific aims
of our analysis were to (1) project the number of pediatric
anesthesiologists in the future workforce; (2) project pediatric
anesthesiologist—to—pediatric population ratios (0-17 years); (3)
project the mean number of inpatient pediatric procedures per pediatric
anesthesiologist; and (4) evaluate the effect of alternative projections
of individual variables on the model projections through 2035.
METHODS: The future number of pediatric anesthesiologists is
determined by the current supply, additions to the workforce, and
departures from the workforce. We previously compiled a database of
US pediatric anesthesiologists in the base year of 2015. The historical
linear growth rate for pediatric anesthesiology fellowship positions
was determined using the Accreditation Council for Graduate Medical
Education Data Resource Books from 2002 to 2016. The future number

of pediatric anesthesiologists in the workforce was projected given
growth of pediatric anesthesiology fellowship positions at the
historical linear growth rate, modeling that 75% of graduating fellows
remain in the pediatric anesthesiology workforce, and
anesthesiologists retire at the current mean retirement age of 64 years
old. The baseline model projections were accompanied by age— and
gender—adjusted anesthesiologist supply, and sensitivity analyses of
potential variations in fellowship position growth,

retirement, pediatric population, inpatient surgery, and market share
to evaluate the effect of each model variable on the baseline model. The
projected ratio of pediatric anesthesiologists

to pediatric population was determined using the 2012 US
Censuspediatric population projections. The projected number of
inpatient pediatric procedures per pediatric anesthesiologist was
determined using the Kids’ Inpatient Database historical data to project



the future number of inpatient procedures (including out of operating room
procedures).

RESULTS: In 2015, there were 5.4 pediatric anesthesiologists per
100, 000 pediatric population and a mean (4 standard deviation [SD]) of
262 +8 inpatient procedures per pediatric anesthesiologist. If
historical trends continue, there will be an estimated

7.4 pediatricanesthesiologists per 100,000 pediatric population and
a mean (£SD) 193 +6 inpatient procedures

per pediatric anesthesiologist in 2035. If

pediatric anesthesiology fellowship positions plateau at 2015 levels,
there will be an estimated 5.7 pediatric anesthesiologists per

100, 000pediatric population and a mean (£SD) 248 +7 inpatient
procedures per pediatric anesthesiologist in 2035.

CONCLUSIONS: If historical trends continue, the growth in pediatric
anesthesiologist supply may exceed the growth in both the pediatric
population and inpatient procedures in the 20-year period from 2015 to
2035.
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BACKGROUND: Clinicians are tasked with monitoring surgical blood loss.
Unfortunately, there isnoreliable method available to assure an accurate
result. Most blood lost during surgery ends up on surgical sponges and
within suction canisters. A novel Food and Drug Administration—cleared



device (Triton system; Gauss Surgical, Inc, Los Altos, CA) to measure the
amount of blood present on sponges using computer image analysis has been
previously described. This study reports on performance of a
complementary Food and Drug Administration—-cleared device (Triton
Canister System; Gauss Surgical, Inc, Los Altos, CA) that uses similar
image analysis to measure the amount of blood in suction canisters.
METHODS : Known quantities of expired donated whole blood, packed red blood
cells, and plasma, in conjunction with various amounts of normal saline,
were used to create 207 samples representing a wide range of blood
dilutions commonly seen in suction canisters. Each sample was measured
by the Triton device under 3 operating room lighting conditions (bright,
medium, and dark) meant to represent a reasonable range, resulting in a
total of 621 measurements. Using the Bland-Altman method, the measured
hemoglobin (Hb) mass in each sample was compared to the results obtained
using a standard laboratory assay as a reference value. The analysis was
performed separately for samples measured under each lighting condition.
It was expected that under each separate lighting condition, the device
would measure the various samples within a prespecified clinically
significant Hb mass range (+30 g per canister).

RESULTS: The limits of agreement (LOA) between the device and the
reference method for dark (bias: 4.7 g [95% confidence interval {CI},
3.8-5.6g]; LOA: -8.1g [95%CI, -9.7 to—6.6 g] to 17.6 g [95% CI, 16.0-19.1
gl), medium (bias: 3.4 g [95% CI, 2.6-4.1 gl; LOA: 7.4 g [95% CI, -8.7
to—6.1g] to14.2 g [95% CI, 12.9-15.5 ¢g]), and bright lighting conditions
(bias: 4.1 g [95% CI, 3.2-4.9 g]; LOA: -7.6 g [95% CI, -9.0 to 6.2 g]
to 15.7 g [95% CI, 14.3-17.1 g]) fell well within the predetermined
clinically significant limits of £30 g. Repeated measurements of the
samples under the various lighting conditions were highly correlated with
intraclass correlation coefficient of 0.995 (95% CI, 0.993-0.996; P

< .001), showing that lighting conditions did not have a significant
impact on measurements. Hb mass bias was significantly associated with
hemolysis level (Spearman p correlation coefficient, —0.137; P =.001)
and total canister volume (Spearman p correlation coefficient, 0.135;
P = .001), but not ambient illuminance.

CONCLUSIONS: The Triton Canister System was able to measure the Hb mass
reliably with clinically acceptable accuracy in reconstituted blood
samples representing a wide range of Hb concentrations, dilutions,
hemolysis, and ambient lighting settings.
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Baseline Morphine Consumption May Explain Between-Study Heterogeneity
in Meta—analyses of Adjuvant Analgesics and Improve Precision and
Accuracy of Effect Estimates
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BACKGROUND : Statistical heterogeneity can increase the uncertainty of

results and reduce the quality of evidence derived from systematic reviews.
At present, it is uncertain what the major factors are that account for
heterogeneity in meta—analyses of analgesic adjuncts. Therefore, the aim
of this review was to identify whether various covariates could explain
statistical heterogeneity and use this to improve accuracy when reporting
the efficacy of analgesics.

METHODS : We searched for reviews using MEDLINE, EMBASE, CINAHL, AMED, and

the Cochrane Database of Systematic Reviews. First, we identified the
existence of considerable statistical heterogeneity (I > 75%). Second,
we conducted meta-regression analysis for the outcome of 24-hour morphine
consumption using baseline risk (control group morphine consumption) and
other clinical and methodological covariates. Finally, we constructed a
league table of adjuvant analgesics using a novel method of reporting
effect estimates assuming a fixed consumption of 50 mg postoperative
morphine.

RESULTS : We included 344 randomized controlled trials with 28, 130

participants. Ninety—one percent of analyses showed considerable
statistical heterogeneity. Baseline risk was a significant cause of
between—study heterogeneity for acetaminophen, nonsteroidal
anti—inflammatory drugs and cyclooxygenase—2 inhibitors, tramadol,
ketamine, a 2—agonists, gabapentin, pregabalin, lidocaine, magnesium,
and dexamethasone (R = 21%-100%; P < .05). There was some evidence that
the methodological limitations of the trials explained some of the
residual heterogeneity. Type of surgery was not independently associated
with analgesic efficacy. Assuming a fixed baseline risk of 50 mg (in order
of efficacy), gabapentin, acetaminophen, a 2-agonists, nonsteroidal



anti—inflammatory drugs and cyclooxygenase—2 inhibitors, pregabalin,
tramadol, magnesium, and lidocaine demonstrated moderate clinically
significant reductions (>10 mg). We could not exclude a moderate
clinically significant effect with ketamine. Dexamethasone demonstrated
a small clinical benefit (5 mg).

CONCLUSIONS : We empirically identified baseline morphine consumption as

the major source of heterogeneity in meta—analyses of adjuvant analgesics
across all surgical interventions. Controlling for baseline morphine
consumption, clinicians can use audit data to estimate the
morphine-reducing effect of adding any adjuvant for their local
population, regardless which surgery they undergo. Moreover, we have
utilized these findings to present a novel method of reporting and an
amended method of graphically displaying effect estimates, which both
reduces confounding from variable baseline risk in included trials and
is able to adjust for other clinical and methodological confounding
variables. We recommend use of these methods in clinical practice and
future reviews of analgesics for postoperative pain.
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A Perioperative Medicine Model for Population Health: An Integrated
Approach for an Evolving Clinical Science

Aronson, Solomon MD, MBA, FASA, FACC, FCCP, FAHA, FASE"; Westover, Julie
BS*; Guinn, Nicole MD*; Setji, Tracy MD, MHS': Wischmeyer, Paul MD*: Gulur,
Padma MD“; Hopkins, Thomas MD": Seyler, Thorsten M. MD, PhD':
Lagoo—Deendayalan, Sandhya MD, PhD‘: Heflin, Mitchell T. MD, MHS:
Thompson, Annemarie MD"; Swaminathan, Madhav MD*; Flanagan, Ellen MD*
Anesthesia & Analgesia: 2018 126 682 - 690

FEIHVE R RIS R B E FIEH R R MR LSRR Py - &
B tfsE P HIE B AT DAOE 2 Rl P an(EA% > i s By AR ~ BRI/ SR s
E > AP RE R EEAE - BURAE ~ fRRIBUDN/ BG83 IEIHIEER -
S1% 0 AR ORI Y B F R 20 3t B PR S B AR/ SRS (R R (B A AR
B S A R AR & SR OGS 5 2 B R i BRI 2 - AL
FTFRFAR A 1 B B s A e T » DA B [ i S 1 oy LU A Ry e


https://journals.lww.com/anesthesia-analgesia/pages/currenttoc.aspx

A RR R S R Y — (B B A Ay - EE A T —(H B RR G ETE - PASE
B FHEEYIRS - BRI Sa N\ L B RES HAHEE 7
(M 3% BReE RO

Health care delivery in the United States continues to balance on the tight
rope that connects its transition from volume to value. Value in economic
terms can be defined as the amount something exceeds its commodity price
and is determined by extraordinary reputation, quality, and/or service,
whereas its destruction can be a consequence of poor management,
unfavorable policy, decreased demand, and/or increased competition.
Going forward, payment for health care delivery will increasingly be based
on services that contribute to improvements in individual and/or
population health value, and funds to pay for health care delivery will
become increasingly vulnerable to competitive market forces. Therefore,
a sustainable population health strategy needs to be comprehensive and
thus include perioperative medicine as an essential component of the
complete cycle of patient—centered care. We describe a multidisciplinary
integrated program to support perioperative medicine services that are
integral to a comprehensive population health strategy.
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Intracardiac thrombosis (ICT) and pulmonary thromboembolism (PE) after
cardiopulmonary bypass (CPB) are life—threatening events, but
pathological mechanisms are not yet well defined. The aim of this review
is to provide an update of case literature of a postbypass hypercoagulable
state. Case commonalities among 48 ICT/PE events included congestive
heart failure (50%), platelet transfusion (37.5%), CPB duration greater
than 3 hours (37.5%), and aortic injury (27.1%). Preexisting
thrombophilia was rarely reported, and 16. 7% had low activated clotting
time, <400 seconds during CPB. Mortality rate was very high (85.4%),
despite attempted thrombectomy and supportive therapy. Thrombolytic
therapy was infrequently used (5 of 48 times), but its efficacy is
questionable due to common use of antifibrinolytic therapy (77.1% of
cases). Acute ICT/PE events appear to rarely occur, but common features
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include prolonged CPB, depressed myocardial function, major vascular
injury, and hemostatic interventions. Further efforts to elucidate
pathomechanisms and optimize anticoagulation during CPB and hemostatic
interventions after CPB are warranted.
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BACKGROUND: Increasing rates of obesity create new challenges for
hemodynamic monitoring in the perioperative phase. Continuous monitoring
of arterial pressure (AP) is important in severely obese patients who are
at particular risk for cardiovascular complications. Innovative
technologies for continuous noninvasive AP monitoring are now available.
In this study, we aimed to compare continuous noninvasive AP measurements
using the vascular unloading technique (CNAP system; CNSystems, Graz,
Austria) compared with invasive AP measurements (radial arterial catheter)

in severely obese patients during laparoscopic bariatric surgery e

METHODS: In 29 severely obese patients (mean body mass index 48.1
kg/m * ), we simultaneously recorded noninvasive and invasive AP
measurements over a period of 45 minutes and averaged the measurements
using 10-second episodes. We compared noninvasive (test method) and
invasive (reference method) AP measurements using Bland-Altman analysis
and 4-quadrant plot/concordance analysis (2-minute interval). RESULTS:
We observed a mean of the differences (+SD, 95% limits of agreement)
between the AP values obtained by the CNAP system and the invasively

assessed AP values of 7.9 mm Hg (£9.6 mm Hg, —11.2 to 27.0 mm Hg) for
mean AP, 4.8 mm Hg (+15.8 mm Hg, —26.5 to 36.0 mm Hg) for systolic AP,

and 9.5 mm Hg (£+10.3 mm Hg, —10.9 to 29.9 mm Hg) for diastolic AP,

respectively. The concordance rate was 97.5% for mean AP, 95.0% for
systolic AP, and 96.7% for diastolic AP, respectively.

CONCLUSIONS: In the setting of laparoscopic bariatric surgery, continuous
noninvasive AP monitoring with the CNAP system showed good trending
capabilities compared with continuous invasive AP measurements obtained
with a radial arterial catheter. However, absolute CNAP- and arterial
catheter - derived AP values were not interchangeable.
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Incidence and Operative Factors Associated With Discretional
Postoperative Mechanical Ventilation After General Surgery
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BACKGROUND: Mechanical ventilation after general surgery is associated
with worse outcomes, prolonged hospital stay, and increased health care
cost. Postoperatively, patients admitted to the intensive care unit (ICU)
may be categorized into 1 of 3 groups: extubated patients (EXT), patients
with objective medical indications to remain ventilated (MED), and
patients not meeting these criteria, called “discretional postoperative
mechanical ventilation” (DPMV). The objectives of this study were to
determine the incidence of DPMV in general surgery patients and identify
the associated operative factors.

METHODS: At a large, tertiary medical center, we reviewed all surgical
cases performed under general anesthesia from April 1, 2008 to February
28, 2015 and admitted to the ICU postoperatively. Patients were
categorized into 1 of 3 cohorts: EXT, MED, or DPMV. Operative factors
related to the American Society of Anesthesiologists Physical Status (ASA
PS), duration of surgery, surgery end time, difficult airway management,
intraoperative blood and fluid administration, vasopressor infusions,
intraoperative arterial blood gasses, and ventilation data were collected.
Additionally, anesthesia records were reviewed for notes indicating a
reason or rationale for postoperative ventilation. Categorical variables
were compared by X ° test, and continuous variables by analysis of



variance or Kruskal-Wallis /A test. Categorical variables are presented
asn (%), and continuous variables as mean + standard deviation or median
(interquartile range) as appropriate. Significance level was set

at P =< .05

RESULTS: Sixteen percent of the 3555 patients were categorized as DPMV
and 12. 2% as MED. Compared to EXT patients, those classified as DPMV had
received significantly less fluid (2757 + 2728 mL vs 3868 =+ 1885
mL; P <.001), lost less blood during surgery (150 [20 - 625] mL vs 300
[150 -600] mL; P < .001), underwent a shorter surgery (199 + 215
minutes vs 276 + 143 minutes; P < .001), but received more blood
products, 900 (600 - 1800) mL vs 600 (300 - 900) mL. The DPMV group had more
patients with high ASA PS (ASA III-V) than the EXT group: 508 (90. 4%)
vs 1934 (75.6%); P < .001. Emergency surgery (ASA E modifier) was more
common in the DPMV group than the EXT group: 145 (25.8%) vs 306

(12%), P <.001, respectively. Surgery end after regular working hours
was not significantly higher with DPMV status compared to EXT. DPMV cohort
had fewer cases with difficult airway when compared to EXT or MED. When
compared to MED patients, those classified as DPMV received less fluid
(2757 + 2728 mL vs 4499 + 2830 mL; P < .001), lost less blood (150
[20 - 625] mL vs 500 [200 - 1350] mL; /Z# < .001), but did not differ in
blood products transfused or duration of surgery.

CONCLUSIONS: In our tertiary medical center, patients often admitted to
the ICU on mechanical ventilation without an objective medical indication.
When compared to patients admitted to the ICU extubated, those
mechanically ventilated but without an objective indication had a higher
ASA PS class and were more likely to have an ASA E modifier. A surgery
end time after regular working hours or difficult airway management was
not associated with higher incidence of DPMV.
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BACKGROUND: To assess whether use of low—chloride solutions in unselected
critically ill or perioperative adult patients for maintenance or
resuscitation reduces mortality and renal replacement therapy (RRT) use
when compared to high—-chloride fluids.

METHODS: Systematic review and meta—analysis with random—effects inverse
variance model. PubMed, Cochrane library, EMBASE, LILACS, and Web of
Science were searched from inception to October 2016. Published and
unpublished randomized controlled trials in any language that enrolled
critically ill and/or perioperative adult patients and compared a low—
to a highchloride solution for volume maintenance or resuscitation. The



primary outcomes were mortality and RRT use. We conducted trial sequential
analyses and assessed risk of bias of individual trials and the overall
quality of evidence. Fifteen trials with 4067 patients, most at low risk
of bias, were identified. Of those, only 11 and 10 trials had data on
mortality and RRT use, respectively. A total of 3710 patients were
included in the mortality analysis and 3724 in the RRT analysis.
RESULTS: No statistically significant impact on mortality (odds ratio,
0.90: 95% confidence interval, 0.69-1.17;: P =.44: I * =0% or RRT
use (odds ratio, 1.12: 95% confidence interval, 0.80 -

1.58; P =.52: [ * =0% was found. Overall quality of evidence was
low for both primary outcomes. Trial sequential analyses highlighted that
the sample size needed was much larger than that available for properly
powered outcome assessment.

CONCLUSIONS: The current evidence on low— versus high—chloride solutions
for unselected critically ill or perioperative adult patients
demonstrates no benefit, but suffers from considerable imprecision. We
noted a limited exposure volume for study fluids and a relatively low risk
of the populations in each study. Together with the relatively small
pooled sample size, these data leave us underpowered to detect potentially
important differences. Results from well—-conducted, adequately powered
randomized controlled trials examining sufficiently large fluid exposure
are necessary
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Controlled Trial of the Clinical Efficacy of Multiport Versus Uniport
Wire—Reinforced Flexible Catheters for Labor Epidural Analgesia
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BACKGROUND: The purpose of this prospective, randomized, controlled trial
was to determine whether multiple ports improve the analgesic efficacy
of wire—reinforced flexible catheters used for labor epidural analgesia
(LEA).

METHODS: Six hundred fifty laboring patients were randomized to receive
epidural analgesia using either a multiport or uniport wire-reinforced
flexible catheter. The primary outcome was analgesic success, defined as
the incidence of adequate analgesia following the initial bolus given to
initiate LEA. Secondary outcomes included the number of patients
requiring clinician interventions during maintenance of LEA; anesthetic
success, defined as the incidence of adequate anesthesia following the
initial bolus given to establish surgical anesthesia for cesarean
delivery; and maternal satisfaction with the overall quality of LEA.
RESULTS: There was no significant difference in analgesic success at
initiation of LEA between the uniport and the multiport wire-reinforced
flexible catheter (93.6% vs 89.5%, respectively; difference of 4. 1% [95%

confidence interval, —0.4% to 8.5%]; P = .077). There was also no

difference in the number of patients requiring clinician interventions
during maintenance of LEA and in anesthetic success at the establishment
of surgical anesthesia for cesarean delivery between the 2 catheter types.
CONCLUSIONS: Multiple ports do not appear to improve the analgesic
efficacy of wire—reinforced flexible catheters used for LEA.
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The Effect of Glycopyrrolate on the Incidence of Hypotension and
Vasopressor Requirement During Spinal Anesthesia for Cesarean Delivery:
A Meta—analysis
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BACKGROUND: The objective of this meta—analysis was to determine the
efficacy of glycopyrrolate at reducing spinal hypotension during cesarean
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delivery.

METHODS: A literature search was performed to identify randomized
controlled trials investigating the effect of glycopyrrolate on
spinal—-induced hypotension during cesarean delivery. Primary outcomes
were intraoperative hypotension and vasopressor requirement
(phenylephrine equivalents). Secondary outcomes included heart rate (HR),
nausea and vomiting, dry mouth, and Apgar scores. Risk ratios (RRs), and
mean differences (MDs) were calculated using random—effects modeling with
95% confidence intervals for primary outcomes and 99% confidence
intervals for secondary outcomes.

RESULTS: Five randomized controlled trials met our inclusion criteria.
A total of 311 patients were included: 153 received glycopyrrolate and
158 placebo. The incidence of spinal—-induced hypotension was no different
with prophylactic glycopyrrolate compared to control (RR, 0.93 [0.71 -
1.21]; P = .59), but the total phenylephrine dose required was

significantly reduced with glycopyrrolate (MD, —62.64 ng [—107.61 to

—17.66 ugl; P =.006). The maximal HR achieved in the glycopyrrolate

group was significantly higher compared to controls (MD, 15. 85 bpm [5. 40 -
26.31]; P <0.0001); however, the incidence of bradycardia was not
statistically different. The incidence of intraoperative nausea and
vomiting was not different between groups; however, glycopyrrolate
increased the risk of dry mouth (RR, 5.15 [1.82 -14.57]; P <.0001). Apgar
scores at 1 and 5 minutes did not differ between groups.

CONCLUSIONS: Prophylactic glycopyrrolate does not reduce the incidence
of spinal—-induced hypotension but results in a modest reduction in
vasopressor requirements while increasing maternal HR.
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BACKGROUND: Alkalinized lidocaine in the endotracheal tube (ETT) cuff
decreases the incidence of cough and throat pain on emergence after

surgery lasting more than 2 hours. However, alkalinized lidocaine needs
60 - 120 minutes to cross the ETT cuff membrane; therefore, its usefulness



in shorter duration surgery is unknown. This prospective double-blind
randomized controlled trial tested the hypothesis that alkalinized
lidocaine would reduce the incidence of emergence cough after surgeries
lasting <120 minutes.

METHODS: After local ethics board approval, American Society of
Anesthesiologists I - 111 patients consented to be randomized into 1 of
2 groups receiving either alkalinized lidocaine (group AL) or saline
(group S) to inflate the ETT cuff. Cuffs were prefilled >90 minutes before
intubation with either 2 mL of 2% lidocaine and 8 mL of 8.4% bicarbonate
(group AL) or 10 mL of normal saline (group S). Cuffs were emptied
immediately before intubation. After intubation, either 2 mL of 2%
lidocaine (AL) or 2 mL of saline (S) were injected into the cuff.
Additional 8.4% bicarbonate (AL) or saline (S) was injected into the cuff
until there was no air leak. Anesthesia was maintained using desflurane,
rocuronium, and either fentanyl or sufentanil to maintain vital signs
within 20% of baseline values. Opioids administered in prophylaxis of
extubation cough were proscribed. A standardized “no touch” emergence
technique was used. A blinded assessor noted any cough above 0.2 minimum
alveolar concentration (MAC) of expired desflurane. At 0.2 MAC, once every
30 seconds, the patient was instructed to open his eyes and extubation
occurred once a directed response was noted.

RESULTS: A total of 213 patients were randomized and 100 patients in each
group completed the experimental protocol. The incidence of extubation
cough in group AL was 12%, significantly lower (l-sided P =.045) than
the 22% incidence in group S. The 1-tailed risk ratio for cough in group
AL was 0.55 (0-0.94, P =.045). Total amount of opioids administered
(P =.194), ETT cuff preloading times ( P = .259), and extubation
times (P =.331) were not significantly different between groups. The
average duration of surgery was 59 =+ 28 minutes in group AL and 52 =+
29 minutes in group S ( P = .057).

CONCLUSIONS: Alkalinized lidocaine in the ETT cuff significantly
decreased general anesthesia emergence cough after surgeries with an
average duration of slightly <1 hour.

48 A B R I 1 A FE A BRI R SR SR 1 A

Improving Performance by Monitoring the Success Rate of Peripheral Nerve
Blocks
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In our hospital, we introduced a system to measure the collective and
individual efficacy of brachial plexus and popliteal nerve blocks with
the objective to create transparency as an instrument for monitoring and
improvement. Initially, individual results were anonymous, but after 1
year anonymity was lifted within the team of anesthesiologists and results
are now discussed quarterly. Collective performance of interscalene,

supraclavicular, and popliteal blocks improved significantly over time.
Sharing and discussing collective and individual performance has resulted
in critical self-appraisal and increased willingness to learn from each
other and strengthened the team’ s ambition for further improvement.
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MicroRNAs as Clinical Biomarkers and Therapeutic Tools in Perioperative
Medicine
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Over the past decade, evolutionarily conserved, noncoding small
RNAs—so-called microRNAs (miRNAs) —have emerged as important regulators
of virtually all cellular processes. miRNAs influence gene expression by
binding to the 3’ —untranslated region of protein—coding RNA, leading to
its degradation and translational repression. In medicine, miRNAs have
been revealed as novel, highly promising biomarkers and as attractive
tools and targets for novel therapeutic approaches. miRNAs are currently
entering the field of perioperative medicine, and they may open up new
perspectives in anesthesia, critical care, and pain medicine. In this
review, we provide an overview of the biology of miRNAs and their potential
role in human disease. We highlight current paradigms of miRNA-mediated
effects in perioperative medicine and provide a survey of miRNA biomarkers
in the field known so far. Finally, we provide a perspective on miRNA-based
therapeutic opportunities and perspectives.



