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editorial

To reverse or not to reverse, 
do we still need to ask 

this question?

Marie T. Aouad1

Despite the plethora of articles studying the adequate type and timing of reversal of 
neuromuscular blockade at the end of surgery, some controversy remains regarding the need for 
routine reversal with neostigmine despite potential deleterious effects of the latter on muscle 
strength. A recent report by Murphy et al on the administration of neostigmine after spontaneous 
recovery of the train-of-four (TOF) ratio of 0.9 to 1 sheds some light on a topic that poses often a 
clinical dilemma to the practitioner1. The administration of neostigmine after full recovery from 
neuromuscular blockade (NMB) has been an ongoing source of debate in the anesthesia literature. 
While some authors advocate for its routine use2, others caution against this practice based on 
the fact that the administration of neostigmine in this setting might induce weakness and airway 
collapsibility3,4. Murphy’s study mimics real life scenarios and is clinically oriented while some 
studies advocating against the use of neostigmine after full recovery for its deleterious effects 
on muscle power are purely experimental3,4. In addition to measuring TOF ratios, Murphy et al 
performed a thorough muscle strength assessment using a comprehensive set of signs and symptoms 
where they failed to demonstrate any negative effect of neostigmine. Also, TOF recordings did 
not show any fade as in previous studies5, but rather an increase in TOF ratios to values above 1. 
Therefore, studies showing neostigmine-induced weakness using experimental settings may not 
translate into measurable clinical consequences in a purely clinical setting. Neostigmine-induced 
weakness demonstrated in healthy volunteers may be transient and of no clinical consequences in 
real clinical scenarios.

Some authors also caution against the use of sugammadex in combination with neostigmine 
based on the fact that sugammadex produces full recovery and therefore, prepares the ground for 
neostigmine-induced muscle weakness6. This general statement seems to be unjustified. At times, 
reversal with neostigmine might prove to be insufficient7. Therefore, a rescue dose of sugammadex 
may be very useful to achieve full recovery and the clinician should not be afraid of complementing 
reversal with sugammadex on the assumption that it will be followed by neostigmine-induced 
weakness. Another situation where combination of neostigmine and sugammadex might prove to 
be useful is in the setting of budgetary constraints8. Using half dose of sugammadex may bring the 
level of paralysis to a shallower level that is amenable for reversal with neostigmine.
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Murphy’s report showed TOF ratios of less than 
0.9 to be present in 21% of the patients after a dose 
of one ED95 of rocuronium and an average duration 
of anesthesia of 163 min. Therefore, it reinforces the 
concept that residual muscle paralysis remains a much 
more serious clinical problem than the theoretical 

neostigmine-induced weakness. It also provides the 
clinician with the flexibility of using and combining 
reversal agents to address specific clinical scenarios 
while bearing in mind that neostigmine-induced 
weakness after low to moderate doses of neostigmine 
is probably not a clinically relevant problem.
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