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Case report

be mainly explained by the afferentation theory. The latter was 
first described by Lanier et al on a sample of dogs18 and later 
taken up by Vasella et al.19 The afferentation theory predicts 
that stimulation of the neuromuscular spindles will produce 
cerebral stimulation. Cortical activity has therefore a peripheral 
component deriving from muscular proprioceptive afferences. 
Neuromuscular block would lead to a ‘peripheral silence’ which 
sugammadex could interrupt. Compared with previous reports, 

we used a neuromonitoring method that does not depend on 
peripheral electromyography, which, therefore, allows us to 
study more precisely the changes in cortical activity which were 
observed after the administration of Sugammadex.

In conclusion, this case illustrates the possibility of unexpect-
edly rapid emergence from effect site-targeted propofol anaes-
thesia on reversal of neuromuscular blockade with sugammadex. 
A potential explanation behind this phenomenon could be the 
sugammadex-induced indirect increase of central stimulation via 
the reactivation of ascending central pathways originating from 
neuromuscular spindles. These observations argue for the need 
of further research between the interaction of neuromuscular 
blockade and depth of anaesthesia.
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Figure 7  Steep rise of PSI at arousal. PSI, Patient State Index.

Patient’s perspective

Here there are some words about my experience under general 
anaesthesia: ‘I fell asleep very easily, without stress, but I was 
scared of awakening with nausea. When I woke up, it was as 
if nothing had happened. I woke up very well. I also vividly 
remember well what we had talked about just before I fell asleep 
and especially an awakening without nausea and without having 
the “head among the clouds‘ (Translated from French)

Learning points

►► Reversal of rocuronium induced neuromuscular block with 
Sugammadex may induce rapid arousal from anaesthesia.

►► This rapid arousal might be explained by the afferentation 
theory.

►► Brain function monitoring to avoid awareness and titrate 
depth of anaesthesia could be of utmost importance in 
patients receiving neuromuscular blocking agents.

 on D
ecem

ber 5, 2021 by guest. P
rotected by copyright.

http://casereports.bm
j.com

/
B

M
J C

ase R
ep: first published as 10.1136/bcr-2021-242820 on 20 A

ugust 2021. D
ow

nloaded from
 



6 Giuffrida M, et al. BMJ Case Rep 2021;14:e242820. doi:10.1136/bcr-2021-242820

Case report

	 8	 Chazot T, Dumont G, Le Guen M, et al. Sugammadex administration results in arousal 
from intravenous anaesthesia: a clinical and electroencephalographic observation. Br J 
Anaesth 2011;106:914–6.

	 9	 Le Guen M, Roussel C, Chazot T, et al. Reversal of neuromuscular blockade with 
sugammadex during continuous administration of anaesthetic agents: a double-
blind randomised crossover study using the bispectral index. Anaesthesia 
2020;75:583–90.

	10	 Drover D, Ortega H.R. (Rick), Ortega HRR. Patient state index. Best Pract Res Clin 
Anaesthesiol 2006;20:121–8.

	11	 Chen X, Tang J, White PF, et al. A comparison of patient state index and bispectral 
index values during the perioperative period. Anesth Analg 2002;95:1669–74.

	12	 Pichep LS, John ER, Gugino LD. Quantitative EEG assessment of changes in the 
level of Sedation/Hypnosis during surgery under general anaesthesia. Memory and 
Awareness in Anaesthesia 2000:97–107.

	13	 Schuller PJ, Newell S, Strickland PA, et al. Response of bispectral index to 
neuromuscular block in awake volunteers. Br J Anaesth 2015;115:i95–103.

	14	 Hayashi K, Sawa T. The fundamental contribution of the electromyogram to a 
high bispectral index: a postoperative observational study. J Clin Monit Comput 
2019;33:1097–103.

	15	 Sahinovic MM, Beese U, Heeremans EH, et al. Bispectral index values and propofol 
concentrations at loss and return of consciousness in patients with frontal brain 
tumours and control patients. Br J Anaesth 2014;112:110–7.

	16	 Jo KW, Kim T. Asymmetric bispectral index values in a patient with traumatic brain 
injury. J Neurosurg Anesthesiol 2011;23:378.

	17	 Hoymork SC, Raeder J, Grimsmo B, et al. Bispectral index, serum drug concentrations 
and emergence associated with individually adjusted target-controlled infusions of 
remifentanil and propofol for laparoscopic surgery. Br J Anaesth 2003;91:773–80.

	18	 Lanier WL, Iaizzo PA, Milde JH, et al. The cerebral and systemic effects of movement 
in response to a noxious stimulus in lightly anesthetized dogs. Possible modulation of 
cerebral function by muscle afferents. Anesthesiology 1994;80:392–401.

	19	 Vasella FC, Frascarolo P, Spahn DR, et al. Antagonism of neuromuscular blockade but 
not muscle relaxation affects depth of anaesthesia. Br J Anaesth 2005;94:742–7.

Copyright 2021 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
►► Submit as many cases as you like
►► Enjoy fast sympathetic peer review and rapid publication of accepted articles
►► Access all the published articles
►► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on D
ecem

ber 5, 2021 by guest. P
rotected by copyright.

http://casereports.bm
j.com

/
B

M
J C

ase R
ep: first published as 10.1136/bcr-2021-242820 on 20 A

ugust 2021. D
ow

nloaded from
 

http://dx.doi.org/10.1093/bja/aer142
http://dx.doi.org/10.1093/bja/aer142
http://dx.doi.org/10.1111/anae.14897
http://dx.doi.org/10.1016/j.bpa.2005.07.008
http://dx.doi.org/10.1016/j.bpa.2005.07.008
http://dx.doi.org/10.1097/00000539-200212000-00036
http://dx.doi.org/10.1142/p190
http://dx.doi.org/10.1142/p190
http://dx.doi.org/10.1093/bja/aev072
http://dx.doi.org/10.1007/s10877-018-00244-1
http://dx.doi.org/10.1093/bja/aet342
http://dx.doi.org/10.1097/ANA.0b013e31822472a6
http://dx.doi.org/10.1093/bja/aeg258
http://dx.doi.org/10.1097/00000542-199402000-00019
http://dx.doi.org/10.1093/bja/aei120
http://casereports.bmj.com/

