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Introduction

In demyelinating diseases, multiple sclerosis is the most
frequent, muscular weakness are due to abnormalities in the
central nervous system, which leads to the need to minimize the
possibility of postoperative residual neuromuscular relaxation,
so we have to avoid postoperative morbidity and mortality as far
as possible.

Multiple sclerosis

Demyelinating diseases are characterized by inflammation
and selective destruction of myelin in the central nervous system,
while the peripheral nervous system remains immune. In multiple
sclerosis (MS) are the triad of inflammation, demyelization
and gliosis, being able to have different evolutionary patterns,
including relapsing remitting MS (RRMS, 85% of cases), primary
rogressive MS (PPMS, around 15% of cases) and secondary
progressive MS (SPMS). It is necessary to emphasize in our
environment is the second cause of neurological disability in the
early or middle stage of life after trauma, presenting twice as
often in women than in men and appearing between 20 and 40
years. In this disease there are weakness in the extremities that
can manifest as loss of power or skill, fatigue or abnormal gait.
The manifestation of weakness induced by exercise, typical of
the upper motor neuron involvement is characteristic of multiple
sclerosis and it is often accompanied with other signs such as
pyramidal spasticity, hyperreflexia and Babinski. It is necessary
to emphasize the weakness is the most frequent manifestation
of the disease among the sensitive losses and the optical neuritis
(1, 2). Motor deficits occur as a result of the involvement of the
descending motor pathways, and may include par paresis or
paraplegia and less frequently weakness of the upper limbs.
Amyotrophic due to disuse may also be present.

The typical signs of this disease are two, the first one is
Lhermitte’s sign, which consists of a transient electric-like
shock extending down the spine triggered by flexing the head
forward, and the other one is the Untoff phenomenon, which
is the worsening of neurologic symptoms when the body gets
overheated from hot weather, exercise or fever. The diagnosis
is usually supported by radiological images and laboratory tests.

The McDonald criteria are also used to support it (3).
Multiple sclerosis and anesthesia

With a view to the anesthetic managing of this pathology, it is
necessary to bear in mind the particularities of this disease even
also the pharmacological treatment, because it is going to have
important implications on the intraoperative behavior as well
as on the metabolism and the sensibility of certain drugs. The
withdrawal of the usual medication of the patient is controversial,
there are studies that relate the discontinuity of the treatment
with the appearance of new symptoms or the worsening of
existing ones, especially in those patients who previously had
high activity of the disease (4, 5, 6, 7).

Multiple sclerosis and neuromuscular relaxation

Respiratory dysfunction is very rare in ambulatory MS
patients, while it is more frequent in MS patients with high
disability. Characteristic of this disease is respiratory dysfunction
in most patients in ulter stages, and in some of them, in the initial
stages, although total lung volume and vital capacity may be
normal, maximal inspiratory and expiratory efforts are often
subnormal and may even approach 50% of normal values, which
makes them especially susceptible for respiratory disorders
secondary to residual neuromuscular paralysis. In this line, non-
depolarizing blocking agents (NDBA) will be considered in two
aspects, first one the interaction with the usual medication of
this disease and the second one, the possible altered response to
them. As we have mentioned before these patients suffer frequent
spasticity, baclofeno must be the administered medication. This
medicament can produce muscular weakness, provoking in
the patient a extreme response to the action of the NDBA and,
in addition it cannot be withdrawn sharply since it is capable
of provoking agitation, delirium and seizures, not taking for
granted that it has to be removed during two weeks at least. Thus,
treatment with this drug in a patient involving emergency can
become a big in problem handling with relaxation. In addition,
selection of the anesthetic agents can prevent the exacerbation
of MS symptoms after surgery, but some (poor) evidence exists
only for epidural anesthesia, and that many controversies
still exist (3,7,8,9). Moreover, apart from this consideration,
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increased or decreased response to these agents is controversial;
firstly there are studies that review resistance to their action
based on an increase in the number of postsynaptic receptors
and the action of certain drugs, especially, anticonvulsants such
as carbamazepine. On the other hand, the muscular weakness
and the decreased muscular mass in these patients can increase
this response (7, 8, 10, 11, and 12). These forces to an exhaustive
titration of the dose, monitoring the degree of relaxation, and
closely vigilance of the neuromuscular blockade recovery.

The nerve twitch should be monitored, if possible, on an
unaffected extremity so that factors will not lead to unintended
overdoses (7).

The use of succinylcholine deserves special mention because
oftheriskofproducinghyperkalemia, especiallyin cases of disease
exacerbation. This risk also correlates with the progressive
disease (13, 14). Levine y Brown has described a case of life-
threatening hyperkalemia during an exacerbation of MS (15). In
this case the patient had serum potassium levels of 3.7 mEq/L
prior to the use of succinylcholine, which lift up dramatically,
creating wide-complex arrhythmias. A new potassium test after
treating with glucose and insulin, calcium and bicarbonate,
reflected serum potassium levels of 6.4 mEq/L. The rise in serum
potassium levels caused by succinylcholine, generally described
as 0.5 mEq/L in patients without disease, can be up to 1.8 mEq/L
in patients with neuromuscular disease (16). Therefore the use
of succinylcholine must be avoided in this disease. However, it
usually presents the necesity of a rapid sequence induction in
relation with the depression of the pharyngeal and laryngeal
reflexes due to risk of aspiration (8).

Considering the above, a blocking agent that disappears
completely at the end of surgery is mandatory, preventing
postoperative respiratory disorders, and at the same time can
be used in a rapid sequence induction with an acceptable quality
of intubation. Rocuronium only reaches this ultimate goal;
meanwhile sugammadex solves the two handicaps.

Rocuronium

It is a non-depolarizing neuromuscular blocking agent of
intermediate-acting with a rapid onset of action, which presents
all the characteristic pharmacological actions of this kind of
drugs (coraciiform). It acts by competing for nicotinic cholinergic
receptors of the motor end plate.

It is indicated as an adjunct to general anesthesia to facilitate
the tracheal intubation and in the induction of rapid sequence, as
well as to obtain the relaxation of the skeletal musculature during
the surgery. The standard dose of rocuronium in intubation is
of 0.6 mg/kg, which provides suitable conditions of intubation
in almost all the patients in 90 seconds. A dose of 1.0 mg/kg
of rocuronio is recommended to facilitate tracheal intubation
conditions in a rapid sequence induction, which provides suitable
conditions of intubation in almost all the patients in 60 seconds.
If a dose of 0.6 mg/kg rocuronium in rapid sequence induction
is given, it is recommended to incubate the patient 90 seconds
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after the administration of rocuronium (17). In the case of rapid
sequence induction, doses of 1.2 mg/kg of rocuronium have not
proved to be inferior to succinylcholine, finding the last reviews
the shorter duration of the last as the only advantage over
rocuronium (17). All these findings suggest rocuronium is a good
option for patients with MS.

Sugammadex

It is a molecule indicated in the reversion of the residual
paralysis induced for rocuronium or vecuronium and also in the
immediate reversion after full dose of rocuronium. Sugammadex
is a gamma cyclodextrin that is a “Selective Relaxant Binding
Agent”. It forms a complex with the rocuronium or vecuronium
in plasma and thereby reduces the amount of neuromuscular
blocking agent available to bind to nicotinic receptors.

A dose of 4 mg/kg of sugammadex is recommended when
recovery has reached at least 1-2 post-titanic counts (PTC). A
dose of 2 mg/kg of sugammadex is recommended if spontaneous
recovery has occurred up in the reappearance of T2 at least,
following rocuronium or vecuronium induced blockade. In case
of clinical need for immediate reversal after administration of
rocuronium, a dose of 16 mg/kg sugammadex is recommended. If
thereisarecurrence of neuromuscular blockade post-operatively
after an initial dose of sugammadex, a repeat dose of 4 mg/kg
sugammadex is adequate (19, 20).

Besides previously described, the safety in the use of
sugammadex is higher than the use of other molecules like
neostigmine which is not effective in all the circumstances and
has a wider profile of undesirable effects (19).

Multiple sclerosis and sugammadex

As described above and as published in the literature,
the choice of rocuronium as a relaxing agent and subsequent
reversal with sugammadex should be used in general
anesthesia patient with MS. Using this combination shall solved
two problems posed by this situation, on the one hand the
presence of residual neuromuscular paralysis resulting from
the use of non-depolarizing relaxants and on the other the
risk of hyperkalemia when using succinylcholine. Several case
reports document the successful reversal of rocuronium with
sugammadex, so their muscle function was quickly and reliably
restored to the preoperative state (21). Many studies have
shown the rocuronium-sugammadex combination works as
fast as succinylcholine whereas the onset and the recovery time
(22, 23, and 24). Although most publications support the need
to avoid using succinylcholine, there are few studies describing
the use of rocuronium. Furthermore have been reports where
the use of mivacurium showing sufficient security (25), however
its release of histamine makes us opt for rocuronium, owing
to the hemodynamic problems caused by alterations in the
autonomic nervous system in these patients. Although there are
few publications, some of them discuss cases using rocuronium
and sugammadex even repeatedly in the same patient with an
excellent safety pattern (26, 27, 28, and 29).
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Conclusions

Even though the methodological grade of the publications
supporting the use of sugammadex and rocuronium is not
optimal, it seems the best option. Hereby, and waiting for higher
quality evidence and strength of recommendation, we suggest
the use of this combination.

Conflict of Interest: None
Contribution: the entire article

Name of Department(s) and Institution(s): Anesthesia
Department, Hospital Virgen de la Victoria.

References

1. Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL,
Loscalzo ], editores. Harrison Principios de Medicina Interna. Vol 2.
162 ed. México: McGrawHill; 2005.

2. Morgan GE. Anestesiologia clinica. 42 ed. México: Manual Moderno;
2007.

3. Makris A, Piperopoulus A, Karmaniolou I. Multiple sclerosis: basic
knowledge and new insights in perioperative management. ] Anesth.
2014;28(2):267-278. doi: 10.1007/s00540-013-1697-2.

4. 0’Connor PW, Goodman A, Kappos L, Lublin FD, Miller DH, Polman C, et
al. Disease activity return during natalizumab treatment interruption
in patients with multiple sclerosis. Neurology. 2011;76(22):1858-
1865. doi: 10.1212/WNL.0b013e31821e7c8a.

5. Havla JB, Pellkofer HL, Meinl I, Gerdes LA, Hohlfeld R, Ku "mpfel
T. Rebound of disease activity after withdrawal of fingolimod
(FTY720) treatment. Arch Neurol. 2012;69(2):262-264. doi: 10.1001/
archneurol.2011.1057.

6. Siger M, Durko A, Nicpan A, Konarska M, Grudziecka M, Selmaj K.
Discontinuation of interferon beta therapy in multiple sclerosis
patients with high pre-treatment disease activity leads to prompt
return to previous disease activity. ] Neurol Sci. 2011;303(1-2):50-2.
doi: 10.1016/j.jns.2011.01.016.

7. Dorotta IR, Schubert A. Multiple sclerosis and anesthetic implications.
Curr Opin Anaesthesiol. 2002; 15:365-70.

8. Kulkarni LM, Sanikop CS, Shilpa HL, Vinayan A. Anaesthetic
management in a patient with multiple sclerosis. Indian ] Anaesth.
2011;55(1): 64-67. doi: 10.4103/0019-5049.76598.

9. Ceyhan A, Uyar ET, Gencay IY, Gunal SE. Anesthesia in multiple
sclerosis and obstructive sleep apnea: case report and literature
review. ] Res Med Sci. 2011;16(6):828-835.

10.Briggs ED, Kirsch JR. Anesthetic implications of neuromuscular
disease. ] Anesth. 2003;17:177-185.

11.Schneider KM. AANA journal course: update for nurse anesthetists: an
overview of multiple sclerosis and implications for anesthesia. AANA
J. 2005;73(3):217-224.

12.Brett RS, Schmidt JH, Gage ]S, Schartel SA, Poppers PJ. Measurement of
acetylcholine receptor concentration in skeletal muscle from a patient
with multiple sclerosis and resistance to atracurium. Anesthesiology.
1987;66(6):837-839.

13.Kyttd ], Rosenberg PH. Anaesthesia for patients with multiple sclerosis.
Ann Chir Gynaecol. 1984;73(5):299-303.

14.Cooperman LH. Succinylcholine-induced hyperkalemia in neuro-
muscular disease. JAMA. 1970;213(11):1867-1871. doi:10.1001/
jama.1970.03170370051009.

Copyright:
© 2016 Guerrero-Orriach etal.

15.Levine M, Brown DF. Succinylcholine-induced hyperkalemia in a
patient with multiple sclerosis. ] Emerg Med. 2012 Aug;43(2):279-82.
doi: 10.1016/j.jemermed.2011.06.062.

16.Weintraub HD, Heisterkamp DV, Cooperman LH. Changes in plasma
potassium concentration after depolarizing blockers in anesthetized
man. Br ] Anaesth. 1969;41(12):1048-1052.

17.Rocuronio. Ficha técnica o resumen de caracteristicas del producto.
Agencia Espafiola de medicamentos (EMA) y productos sanitarios.
Online. Consulted on August 20, 2015 . Available at: http://www.
aemps.gob.es/cima/pdfs/es/ft/70564/FT_70564.pdf.

18.Perry Jeffrey ], Lee Jacques S, Sillberg Victoria AH, Wells George A.
Rocuronio versus succinilcolina para la inducciéon de la intubacién
de secuencia rapida (Revision Cochrane traducida). En: La Biblioteca
Cochrane Plus, 2008 Numero 4. Oxford: Update Software Ltd.
Disponible en: http://www.bibliotecacochrane.com. (Traducida de
The Cochrane Library, 2008 Issue 3. Chichester, UK: John Wiley &
Sons, Ltd.).

19.European Medicines Agency: EPAR Bridion summary for the public.

20.Abrishami A, Ho J, Wong ], Yin L, Chung F. Sugammadex, a selective
reversal medication for preventing postoperative residual
neuromuscular blockade. Cochrane Database of Systematic Reviews
2009;(4):€D007362. doi: 10.1002/14651858.CD007362.pub2.

21.Stefan Josef Schaller, Heidrun Fink. Sugammadex as a reversal agent
for neuromuscular block: an evidence-based review. Core Evid.
2013;8:57-67. doi: 10.2147 /CE.S35675.

22.McCahon R. Role of sugammadex in rapid sequence induction and
intubation. Br ] Anaesth. 2012;109(1):123; author reply 123-4. doi:
10.1093/bja/aes194.

23.LeeC,Jahr]S, Candiotti KA, Warriner B, Zornow MH, Naguib M. Reversal
of profound neuromuscular block by sugammadex administered three
minutes after rocuronium: a comparison with spontaneous recovery
from succinylcholine. Anesthesiology. 2009;110(5):1020-1025. doi:
10.1097/ALN.0b013e31819dabb0.

24.Sgrensen MK, Bretlau C, Gatke MR, Sgrensen AM, Rasmussen LS. Rapid
sequence induction and intubation with rocuronium-sugammadex
compared with succinylcholine: a randomized trial. Br ] Anaesth. 2012
Apr;108(4):682-689. doi: 10.1093 /bja/aer503.

25.Fitzsimons MG, Welch CA, Haspel KL, Gorman JM. The safety
and efficacy of ECT and anesthesia in the setting of multiple
sclerosis. ] Psychiatr Pract. 2007;13(3):195-198. DOI: 10.1097/01.
pra.0000271662.40211.1f.

26.Pontikes TK, Dinwiddie SH. Electroconvulsive Therapy in a Patient
With Multiple Sclerosis and Recurrent Catatonia. Journal of ECT.
2010;26(4):270-271.

27.Sinikoglu N, Totoz T, Gumus F, Karagule O. Repeated sugammadex
usage in a patient with multiple sclerosis: a case report. Wien Klin
Wochenschr. 2016;128(1-2):71-73. doi: 10.1007/s00508-014-0696-
0.

28.Lee KH, Parks ]S, Lee SI, Kim JY, Kim KT, Choi W], et al. Anesthetic
management of the emergency laparotomy for a patient with multiple
sclerosis -A case report-. Korean ] Anesthesiol. 2010;59(5):359-362.
doi: 10.4097 /kjae.2010.59.5.359.

29.Sadana N, Houtchensb M, Farbera MK. Anesthetic management
of a parturient with neuromyelitis optica. Int ] Obstet Anesth.
2012;21(4):371-375. doi: 10.1016/j.ij0a.2012.06.002.

Citation: Escalona Belmonte Juan ], Rodriguez Capitdn M], Guerrero-Orriach Jose L, Ramirez-Fernandez A, Ramirez Aliaga M (2016) Bt 30f3 IIII

“Neuromuscular management in multiple sclerosis”. SO] Anesthesiol Pain Manag. 3(2): 1-3.


http://www.casadellibro.com/libro-harrison-principios-de-medicina-interna-2-vols-16-ed/9789701051658/1044209
http://www.casadellibro.com/libro-harrison-principios-de-medicina-interna-2-vols-16-ed/9789701051658/1044209
http://www.casadellibro.com/libro-harrison-principios-de-medicina-interna-2-vols-16-ed/9789701051658/1044209
http://www.casadellibro.com/libro-anestesiologia-clinica---4-ed/9789707292314/1136312
http://www.casadellibro.com/libro-anestesiologia-clinica---4-ed/9789707292314/1136312
https://www.ncbi.nlm.nih.gov/pubmed/23963466
https://www.ncbi.nlm.nih.gov/pubmed/23963466
https://www.ncbi.nlm.nih.gov/pubmed/23963466
https://www.ncbi.nlm.nih.gov/pubmed/21543733
https://www.ncbi.nlm.nih.gov/pubmed/21543733
https://www.ncbi.nlm.nih.gov/pubmed/21543733
https://www.ncbi.nlm.nih.gov/pubmed/21543733
https://www.ncbi.nlm.nih.gov/pubmed/22332194
https://www.ncbi.nlm.nih.gov/pubmed/22332194
https://www.ncbi.nlm.nih.gov/pubmed/22332194
https://www.ncbi.nlm.nih.gov/pubmed/22332194
https://www.ncbi.nlm.nih.gov/pubmed/21333308
https://www.ncbi.nlm.nih.gov/pubmed/21333308
https://www.ncbi.nlm.nih.gov/pubmed/21333308
https://www.ncbi.nlm.nih.gov/pubmed/21333308
https://www.ncbi.nlm.nih.gov/pubmed/21333308
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3057250/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3057250/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3057250/
https://www.ncbi.nlm.nih.gov/pubmed/22091314
https://www.ncbi.nlm.nih.gov/pubmed/22091314
https://www.ncbi.nlm.nih.gov/pubmed/22091314
https://www.ncbi.nlm.nih.gov/pubmed/12911205
https://www.ncbi.nlm.nih.gov/pubmed/12911205
https://www.ncbi.nlm.nih.gov/pubmed/16010775
https://www.ncbi.nlm.nih.gov/pubmed/16010775
https://www.ncbi.nlm.nih.gov/pubmed/16010775
https://www.ncbi.nlm.nih.gov/pubmed/3592284
https://www.ncbi.nlm.nih.gov/pubmed/3592284
https://www.ncbi.nlm.nih.gov/pubmed/3592284
https://www.ncbi.nlm.nih.gov/pubmed/3592284
http://europepmc.org/abstract/med/6524864
http://europepmc.org/abstract/med/6524864
http://jamanetwork.com/journals/jama/article-abstract/356620
http://jamanetwork.com/journals/jama/article-abstract/356620
http://jamanetwork.com/journals/jama/article-abstract/356620
https://www.ncbi.nlm.nih.gov/pubmed/22142672
https://www.ncbi.nlm.nih.gov/pubmed/22142672
https://www.ncbi.nlm.nih.gov/pubmed/22142672
https://www.ncbi.nlm.nih.gov/pubmed/5365522
https://www.ncbi.nlm.nih.gov/pubmed/5365522
https://www.ncbi.nlm.nih.gov/pubmed/5365522
http://www.scielo.edu.uy/scielo.php?pid=S1688-12732014000200004&script=sci_arttext&tlng=pt
file:///E:/Journals/microbiology-infectiousdiseases/Volume4/4.1/AI/Ficha t�cnica o resumen de caracter�sticas del producto. Agencia Espa�ola de medicamentos (EMA) y productos sanitarios. Online. Consulted on August 20, 2015 . Available at: http:/www.aemps.gob.es/cima/pdfs/es/ft/70564/FT_70564.pdf.
file:///E:/Journals/microbiology-infectiousdiseases/Volume4/4.1/AI/Ficha t�cnica o resumen de caracter�sticas del producto. Agencia Espa�ola de medicamentos (EMA) y productos sanitarios. Online. Consulted on August 20, 2015 . Available at: http:/www.aemps.gob.es/cima/pdfs/es/ft/70564/FT_70564.pdf.
file:///E:/Journals/microbiology-infectiousdiseases/Volume4/4.1/AI/Ficha t�cnica o resumen de caracter�sticas del producto. Agencia Espa�ola de medicamentos (EMA) y productos sanitarios. Online. Consulted on August 20, 2015 . Available at: http:/www.aemps.gob.es/cima/pdfs/es/ft/70564/FT_70564.pdf.
file:///E:/Journals/microbiology-infectiousdiseases/Volume4/4.1/AI/Ficha t�cnica o resumen de caracter�sticas del producto. Agencia Espa�ola de medicamentos (EMA) y productos sanitarios. Online. Consulted on August 20, 2015 . Available at: http:/www.aemps.gob.es/cima/pdfs/es/ft/70564/FT_70564.pdf.
http://www.emea.europa.eu.
https://www.ncbi.nlm.nih.gov/pubmed/19821409
https://www.ncbi.nlm.nih.gov/pubmed/19821409
https://www.ncbi.nlm.nih.gov/pubmed/19821409
https://www.ncbi.nlm.nih.gov/pubmed/19821409
https://www.ncbi.nlm.nih.gov/pubmed/24098155
https://www.ncbi.nlm.nih.gov/pubmed/24098155
https://www.ncbi.nlm.nih.gov/pubmed/24098155
https://www.ncbi.nlm.nih.gov/pubmed/22696561
https://www.ncbi.nlm.nih.gov/pubmed/22696561
https://www.ncbi.nlm.nih.gov/pubmed/22696561
https://www.ncbi.nlm.nih.gov/pubmed/19387176
https://www.ncbi.nlm.nih.gov/pubmed/19387176
https://www.ncbi.nlm.nih.gov/pubmed/19387176
https://www.ncbi.nlm.nih.gov/pubmed/19387176
https://www.ncbi.nlm.nih.gov/pubmed/19387176
https://www.ncbi.nlm.nih.gov/pubmed/22315329
https://www.ncbi.nlm.nih.gov/pubmed/22315329
https://www.ncbi.nlm.nih.gov/pubmed/22315329
https://www.ncbi.nlm.nih.gov/pubmed/22315329
https://www.ncbi.nlm.nih.gov/pubmed/17522564
https://www.ncbi.nlm.nih.gov/pubmed/17522564
https://www.ncbi.nlm.nih.gov/pubmed/17522564
https://www.ncbi.nlm.nih.gov/pubmed/17522564
https://www.ncbi.nlm.nih.gov/pubmed/21155152
https://www.ncbi.nlm.nih.gov/pubmed/21155152
https://www.ncbi.nlm.nih.gov/pubmed/21155152
https://www.ncbi.nlm.nih.gov/pubmed/25586446
https://www.ncbi.nlm.nih.gov/pubmed/25586446
https://www.ncbi.nlm.nih.gov/pubmed/25586446
https://www.ncbi.nlm.nih.gov/pubmed/25586446
https://www.ncbi.nlm.nih.gov/pubmed/21179301
https://www.ncbi.nlm.nih.gov/pubmed/21179301
https://www.ncbi.nlm.nih.gov/pubmed/21179301
https://www.ncbi.nlm.nih.gov/pubmed/21179301
https://www.ncbi.nlm.nih.gov/pubmed/22922089
https://www.ncbi.nlm.nih.gov/pubmed/22922089
https://www.ncbi.nlm.nih.gov/pubmed/22922089

	Title
	Introduction 
	Multiple sclerosis 
	Multiple sclerosis and neuromuscular relaxation 
	Rocuronium
	Sugammadex 
	Multiple sclerosis and sugammadex  
	Conclusions 
	References 

