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Ebenezer Hopkins Frost was the first identified patient of William T.G. Morton to receive anesthesia. We suggest why
he was invited to attend the ether demonstration of October 16, 1846.
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Traditional local anesthetics, like lidocaine, bupivacaine, and tetracaine, produce neural 
blockade by binding deep within the central pore of the transmembrane sodium channel. Local 
anesthetics have a limited duration of action and their use is restricted by cardiac and central 
nervous system toxicity. In contrast, marine toxins like tetrodotoxin and the saxitoxins bind at a 
distinct location on the sodium channel and have varying affinities for cardiac sodium channels. 
In this issue of Anesthesiology, Cravero, Berde and their colleagues show that when neosaxitoxin 
and bupivacaine are administered concomitantly, a prolonged-duration sensory block is created 
without evidence of added cardiac or central nervous system toxicity, demonstrating the 
potential for prolonged, but reversible, neural blockade.

●	 Lobo et al.: A Phase 1, Dose-escalation, Double-blind, Block-randomized, Controlled Trial of 
Safety and Efficacy of Neosaxitoxin Alone and in Combination with 0.2% Bupivacaine, with 
and without Epinephrine, for Cutaneous Anesthesia, p. 873

●	 Templin et al.: Neosaxitoxin in Rat Sciatic Block: Improved Therapeutic Index Using 
Combinations with Bupivacaine, with and without Epinephrine, p. 886

●	 Lahaye and Butterworth: Site-1 Sodium Channel Blockers as Local Anesthetics: Will 
Neosaxitoxin Supplant the Need for Continuous Nerve Blocks?, p. 741
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	 ◇ 	Concurrence of Intraoperative Hypotension, Low Minimum Alveolar Concentration, and  
Low Bispectral Index Is Associated with Postoperative Death � 775
M. D. Willingham, E. Karren, A. M. Shanks, M. F. O’Connor, E. Jacobsohn, S. Kheterpal,  
and M. S. Avidan

In a retrospective study of nearly 14,000 patients from three clinical trials, the likelihood of 30- and 90-day mortality 
was increased approximately 10% for every 15 cumulative minutes in the triple low state, after controlling for known 
confounders for perioperative death.
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Isoflurane protects mouse hearts from myocardial ischemia/reperfusion injury by a microRNA-21-dependent 
mechanism. The results of this article open a new area of investigation into epigenetic mechanisms of volatile anesthetic-
induced cardiac protection.
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In a study of pigs with obstructed airway, superimposed high-frequency jet ventilation was superior over high-frequency 
jet ventilation in providing adequate oxygenation by increasing lung volume and carbon dioxide removal by increasing 
tidal volume even without increasing the risk of barotrauma. SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE 
IN THE TEXT

		  Astrocytes Protect against Isoflurane Neurotoxicity by Buffering pro-brain–derived  
Neurotrophic Factor � 810
C. M. Stary, X. Sun, and R. G. Giffard

Using cultured mouse neurons and astroglia, coculture with astrocytes reduced the neurotoxicity of isoflurane by 
buffering increases in pro-brain–derived neurotrophic factor. Modulation of brain-derived neurotrophic factor signaling 
or astrocyte function is a potential approach to prevent anesthetic neurotoxicity.
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Activation of the fibrinolytic system is more common in out-of-hospital cardiopulmonary arrest patients with an 
initial cerebral tissue oxygenation value of 50% or less during resuscitation and is linked to increased levels of tissue 
plasminogen activator rather than involvement of protein C.
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In 220 intensive care unit patients able to communicate, an observational scale containing five nonverbal signs was 
derived and validated respective to dyspnea self-report. This should help better understand and manage mechanically 
ventilated patients in the future. SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE IN THE TEXT
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Cathepsin G blockade reduced inflammation in the spinal cord and reduced pain behavior in rodents. In humans, two 
specific polymorphisms were associated with a lower risk for the development of chronic postsurgical pain. The data 
suggest that cathepsin G in a pronociceptive mediator in experimental subjects and humans; as such, it offers a potential 
therapeutic target for prevention of chronic postsurgical pain. SUPPLEMENTAL DIGITAL CONTENT IS AVAILABLE 
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In 81 patients with chronic low back pain prospectively studied for 6½ months with placebo followed by opioids, those 
with high negative affect were prescribed larger average daily doses of opioids, had less improvement in pain, and had a 
greater rate of opioid misuse than those with low negative affect. These prospective data support previous cross-sectional 
data to suggest that negative affect presents an important risk factor in inadequate analgesia from opioids and opioid 
misuse.
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In rats, combination of Neosaxitoxin with bupivacaine for sciatic nerve block resulted in motor and sensory block, which was 
longer than either agent alone, and was up to 48 h when epinephrine was added. Histologic examination showed no evidence 
of neural toxicity, and intravenous injection of Neosaxitoxin resulted in cardiotoxicity with longer delays than bupivacaine.
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The authors investigated the circuitry for impaired noxious stimulation–induced analgesia in rats with neuropathic pain. 
The authors demonstrate glutamate dysregulation in the locus coeruleus, and the resulting impairment of descending 
inhibitory control contributes to the loss of noxious stimulation–induced analgesia in neuropathic pain.
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It was shown that the association of N-methyl-d-aspartate receptor NR2B subunits and postsynaptic density-95 
scaffolding protein was enhanced in spinal cord dorsal horn neurons after nerve ligation in rats. The disruption of 
neurexin-1β–neuroligin-1 interaction reduced allodynia and NR2B–postsynaptic density-95 interactions in nerve-
ligated rats.
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In a nested, matched case-cohort design of 384 anesthesia residents who developed substance use disorder (SUD) and 
768 controls who did not, receiving medical education in the United States, but not anesthesia knowledge early in 
residency, was associated with risk of developing SUD. By the end of follow-up, 54 anesthesiology residents (14.1%) 
with SUD and 10 controls (1.3%) were dead. Those with SUD were 15-, 10-, and 7-fold more likely to not complete 
residency, to not become board certified, or have adverse medical licensure actions, respectively.
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