
Copyright © 2017, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.<zdoi;10.1097/ALN.0000000000001693>

Anesthesiology, V 127 • No 1 194 July 2017

To the Editor:
We read with great interest the Bulka et al.1 article associating 
intraoperative neuromuscular blockade administration with 
postoperative pneumonia. We found the conclusion that not 
“reversing” neuromuscular blockade was associated with an 
increased risk of postoperative pneumonia to be particularly 
important. However, we find the title of the accompanying 
editorial (“To Reverse or Not to Reverse?” The Answer Is 
Clear!2) to be misleading, and the second part of the text 
in the editorial’s figure (“reversal of neuromuscular block-
ing agents should be routine”) to differ from what we would 
consider safe and patient-centered practice.

We believe that reversal of neuromuscular blockade should 
only occur when guided by neuromuscular transmission moni-
toring, preferably quantitative. The authors also believe this, 
as it is written in their editorial: “Unless there is quantitative 
evidence that the TOF [train-of-four] ratio at the adductor pol-
licis has returned to a value of more than or equal to 0.9, an 
appropriate dose of an anticholinesterase agent or sugammedex 
should be administered at the end of surgery.”2 However, we 
find this statement to be incongruent with their conclusion that 
“reversal of neuromuscular blocking agents should be routine.”

“Routine reversal” of neuromuscular blockade with neo-
stigmine is not settled science. It has been shown to improve 
clinical outcomes,1,3 have little effect on clinical outcome,4,5 
and even cause harm at high doses,6 all dependent upon clin-
ical context. Neostigmine should not be used in a patient 
with deep neuromuscular blockade.7 Patients who have 
already recovered their strength (TOF greater than 0.9) may 
be weakened through the administration of neostigmine, as 
demonstrated in a healthy volunteer study.8 The only way 
to prevent these two dangerous situations is to monitor 
the patient depth of neuromuscular blockade and reverse 
appropriately.9

Furthermore, we would like to clarify an additional point 
from the editorial regarding our prospective, observational 
study of 3,000 postoperative patients who were intraoperatively 
administered intermediate-acting neuromuscular blocking 
agents.10 Quantitative neuromuscular transmission monitoring 
within 10 min of postanesthesia care unit arrival was included 
in the statistical model. In our study, neostigmine usage was 
associated with increased diagnoses of atelectasis, and, in post 
hoc analysis, unwarranted neostigmine usage was independently 
associated with pulmonary edema and reintubation.

We offer the strong suggestion that the administration 
of neuromuscular blocking agents and reversal agents be 
guided by frequent neuromuscular transmission monitoring, 

preferably quantitatively. No reversal should be administered 
until there are at least two twitches, and no reversal should 
be administered if there is a TOF greater than 0.9.11
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