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First clinical use of a bioprosthetic total artificial heart: Report of two cases. Lancet 
2015; 386:1556–63.

The development of artificial hearts in patients with end-stage heart disease has been limited by the major 
issues of thromboembolism or hemorrhage. Valvular bioprostheses are associated with a low incidence of 
these complications. The authors used bioprosthetic materials in the construction of a novel artificial heart 
(C-TAH) and report here the device characteristics and its first clinical applications in two patients aged 76 
and 68, respectively, with end-stage dilated cardiomyopathy at imminent risk of death from biventricular heart 
failure and not eligible for transplant. This preliminary experience could represent an important contribution to 
the development of total artificial hearts using bioprosthetic materials. (Summary: J. Mantz. Image: J.P. Rathmell, 
based on device illustration in the original article.)

A multicenter trial of remote ischemic preconditioning for heart surgery. N Engl J Med 
2015; 373:1397–407. Remote ischemic preconditioning in cardiac surgery—ineffective 
and risky? N Engl J Med 2015; 373:1470–2.

Remote ischemic preconditioning (RIPC) reduces biomarkers of ischemic and reperfusion injury in patients 
undergoing cardiac surgery, but uncertainty about clinical outcomes remains. In this prospective, double-blind, 
multicenter, randomized, controlled trial including 1,403 patients undergoing cardiac surgery on cardiopulmonary 
bypass under propofol anesthesia, upper limb remote preconditioning was compared with sham intervention. 
The primary outcome was a composite of death, myocardial infarction, stroke, or acute renal failure up to the 
time of hospital discharge. There was no significant between-group difference in the rate of the composite 
primary end point (99 patients [14.3%] in the RIPC group and 101 [14.6%] in the sham-arm, P = 0.89) or of 

any of the individual components. RIPC showed no benefit in this study and its safety as a cardioprotective strategy should be care-
fully investigated in additional, adequately powered studies, specifically in patients undergoing nonsurgical interventions. (Summary: J. 
Mantz. Image: J.P. Rathmell.)

A randomized, controlled trial of total knee replacement. N Engl J Med 2015; 
373:1597–606.

This randomized controlled trial enrolled 100 patients with moderate-to-severe knee osteoarthritis who 
were eligible for unilateral total knee replacement. Patients were randomly assigned to undergo total knee 
replacement followed by 12 weeks of nonsurgical treatment or to receive only the 12 weeks of nonsurgical 
treatment delivered by physiotherapists and dietitians and consisting of exercise, education, dietary advice, 
use of insoles, and pain medication. The primary outcome was the change from baseline to 12 months in 
the mean score on four Knee Injury and Osteoarthritis Outcome Score subscales, covering pain, symptoms, 
activities of daily living, and quality of life. The total-knee-replacement group had greater improvement in the 
four Knee Injury and Osteoarthritis Outcome Score subscale scores than did the nonsurgical-treatment group 

(32.5 vs. 16.0; adjusted mean difference, 15.8 [95% confidence interval, 10.0 to 21.5]), but also a higher number of serious adverse 
events than the nonsurgical-treatment group (24 vs. 6, P = 0.005). (Summary: J. Mantz. Image: J.P. Rathmell.)

Music as an aid for postoperative recovery in adults: A systematic review and  
meta-analysis. Lancet 2015; 386:1659–71.

Music is a noninvasive, safe, and inexpensive intervention that can be delivered easily and successfully. 
This systematic review and meta-analysis aimed to assess whether music improves recovery after surgi-
cal procedures. Seventy-three randomized controlled trials were included. It was shown that music reduced 
postoperative pain (standardized mean difference –0.77 [95% CI, –0.99 to –0.56]), anxiety (–0.68 [–0.95 to 
–0.41]), and analgesia use (–0.37 [–0.54 to –0.20]), and increased patient satisfaction (1.09 [0.51 to 1.68]), 
but length of stay did not differ (standardized mean difference –0.11 [–0.35 to 0.12]) between intervention 
group and controls. Music could be offered as a way to help patients reduce pain and anxiety during the 
postoperative period. (Summary: J. Mantz. Image: ©Thinkstock.)
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411Innate Immune Dysfunction in
Trauma Patients: From
Pathophysiology to Treatment
(Clinical Concepts and
Commentary)
Recent insights into posttraumatic immune dysfunction
have defined new targets for immunointervention that
hold promise for improving outcomes in such critically ill
patients.

271High Intraoperative Inspired
Oxygen Does Not Increase
Postoperative Supplemental
Oxygen Requirements
High inspired oxygen may be reasonable in lower risk
surgery to improve wound oxygenation.

347Accuracy of Ultrasound-guided
Nerve Blocks of the Cervical
Zygapophysial Joints
Ultrasound imaging was an accurate technique for cervi-
cal zygapophysial joint nerve blocks in volunteers. See the
accompanying Editorial View on page 236.

353Estimation of the Contribution
of Norketamine to Ketamine-
induced Acute Pain Relief and
Neurocognitive Impairment in
Healthy Volunteers
Norketamine has an effect opposite to that of ketamine
on pain relief.

399Severe Emergence Agitation
after Myringotomy in a 3-yr-old
Child (Case Scenario)
Emergence agitation, the associated risk factors, and its
prevention and treatment are discussed.

243Factors Affecting Admission to Anesthesiology
Residency in the United States: Choosing the Future of
Our Specialty

The proportion of anesthesiology residents from U.S. medical schools has more than dou-
bled since 1995. This retrospective cohort study evaluated the 2010 and 2011 residency
applicants to determine the
factors associated with a suc-
cessful admission to resi-
dency training programs.
The sample represented 58%
of the total national applicant
pool; 66% of the applicants
successfully matched to anes-
thesiology.Theoddsforasuc-
cessful match were higher for
applicants from U.S. medical
schools, those with United
States Medical Licensing
Examination scores greater
than 210, younger appli-
cants, and females. Prior
graduate education or peer-
reviewed publications did not offer any advantage. This study suggests the potential for age
and gender bias in the selection process. See the accompanying Editorial View on page 230.

302What Factors Affect Intrapartum Maternal Temperature?
A Prospective Cohort Study: Maternal Intrapartum
Temperature

The cause of rises in intrapartum maternal temperature is not known. In this prospective
study of 81 women scheduled for labor induction, hourly oral temperatures were recorded
and analyzed based on race, body mass index, duration of labor, and time to epidural.
Overall, temperature rose in a significant linear trend over time. Positive temperature trends
were associated with significantly longer time from membrane rupture to delivery and higher
body mass index. Temperature slopes did not differ before compared with after epidural
analgesia. This study suggests that epidural analgesia alone does not increase the risk of high
temperatures in intrapartum women.

321Postoperative QT Interval Prolongation in Patients
Undergoing Noncardiac Surgery under General
Anesthesia

Electrocardiograms (ECG) can identify abnormal cardiac repolarization by observation of a
prolonged QT interval. QT interval prolongation is often caused by drugs and can result in
sudden cardiac death. In this ancillary study to the Vitamins in Nitrous Oxide trial, serial
postoperative 12-lead ECG were obtained from 469 patients undergoing major noncardiac
surgery under general anesthesia. Eighty percent of patients experienced a significant QT
interval prolongation, and approximately half had increases greater than 440 ms at the end of
surgery. One patient developed torsade de pointes. Drugs associated with prolonged QT
interval included isoflurane, methadone, ketorolac, cefoxitin, zosyn, unasyn, epinephrine,
ephedrine, and calcium. Although the exact cause of the association between perioperatively
administered drugs and QT interval prolongation is not known, further study is warranted to
determine the clinical relevance.
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Effect of a buffered crystalloid solution vs saline on acute kidney injury among patients 
in the intensive care unit: The SPLIT randomized clinical trial. JAMA 2015; 314: 1701–10. 
Assessing toxicity of intravenous crystalloids in critically ill patients. JAMA 2015; 
314:1695–7.

Recent evidence supports the use of crystalloids as the first choice of fluids to be given to intensive care 
unit patients, but the best crystalloid (saline or buffered crystalloid) remains to be determined. This blinded 
prospective randomized multicenter trial enrolling 2,278 intensive care unit patients requiring fluid loading 
compared administration of saline versus buffered crystalloids (Plasma-Lyte 148). The primary outcome was 
the proportion of patients with acute kidney injury. The use of a buffered crystalloid compared with saline 
reduced neither the risk of acute kidney injury nor the need for renal replacement therapy. These results 

provide reassurance that neither 0.9% saline nor a low-chloride electrolyte solution appears to be particularly hazardous when the 
total dose used in patients at low-to-moderate risk is about 2 l. (Summary: J. Mantz. Image: J.P. Rathmell.)

Effect of noninvasive ventilation vs oxygen therapy on mortality among immunocom-
promised patients with acute respiratory failure: A randomized clinical trial.  
JAMA 2015; 314:1711–9. The changing landscape of noninvasive ventilation in  
the intensive care unit. JAMA 2015; 314:1697–9.

Noninvasive ventilation has been recommended to decrease mortality among immunocompromised 
patients with hypoxemic acute respiratory failure. However, its effectiveness for this indication remains 
unclear. In this randomized controlled trial, Intensive care unit patients with hematologic malignancies or 
solid tumors were randomly assigned to early noninvasive ventilation (n = 191) or oxygen therapy alone 
(n = 183). The primary outcome was day-28 mortality. Among immunocompromised patients admitted 

to the intensive care unit with hypoxemic acute respiratory failure, early noninvasive ventilation compared with oxygen therapy 
alone did not reduce 28-day mortality. (Summary: J. Mantz. Image: J.P. Rathmell.)

Naproxen with cyclobenzaprine, oxycodone/acetaminophen, or placebo for treating 
acute low back pain: A randomized clinical trial. JAMA 2015; 314:1572–80.

Appropriate pharmacologic management of acute low back pain remains a controversial topic despite the 
frequency with which this problem is seen in emergency departments, primary care offices, and pain clinics. 
Often opioids or muscle relaxants are prescribed despite significant rates of side effects and, particularly in 
the case of opioids, abuse potential. In their recent study, Friedman et al. randomized 323 patients suffering 
from acute low back pain to a 10-day course of (1) naproxen + placebo; (2) naproxen + cyclobenzaprine; 
or (3) naproxen + oxycodone/acetaminophen. They found no differences in disability related to back pain 1 
week later (primary outcome), and no differences between groups with respect to pain or function at either 
7 days or 3 months. Thus monotherapy with a simple nonsteroidal drug appears to be as effective as 

other commonly used combination therapies on several important outcomes for the treatment of acute low back pain. (Summary: 
J.D. Clark. Image: J.P. Rathmell.)

Evaluation of a cardiopulmonary resuscitation curriculum in a low resource  
environment. Int J Med Educ 2015; 6:136–41.

The scientific basis and clinical application of cardiopulmonary resuscitation (CPR) is a worldwide initiative. 
The International Liaison Committee on Resuscitation (ILCOR) is the major sponsor of modern day CPR 
protocols. Chang et al. evaluated whether a “… Universal [ILCOR] algorithm-based [CPR] curriculum taught 
in a tertiary care hospital in Liberia increases local health care provider knowledge and skill comfort level.” 
Knowledge and skill were assessed before and after students attended lectures and participated in CPR 
simulation educational activities. Knowledge, clinical skill, and student comfort level providing CPR were 
enhanced by this educational initiative. Examples of the success of the CPR simulation education included 
“… 93.2% of participants perform[ing] the pulse check within 10 seconds, and 97.7% perform[ing] defibrillation 
within 180 seconds.” (Summary: A.J. Schwartz. Image: J.P. Rathmell.)
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