
7 M.E.J. ANESTH 22 (1), 2013

EDITORIAL

SUCCINYLCHOLINE-TRIGGERRED 
“MASSETER SPASM”

- MAY BE A VARIANT NORMAL RESPONSE -

Succinylcholine-triggered “masseter spasm”1 is a marked increase in tension of the jaw 
muscles after administration of succinylcholine (Sch). Muscle testing reveals 50% incidence 
of malignant hyperthermia (MH) in patients who have an episode of succinylcholine-triggered 
“masseter spasm”2. However, succinylcholine-triggered “masseter spasm” may be the normal 
pharmacologic response of the masseter muscle to succinylcholine 3-5.

A tremendous breakthrough in the understanding of “masseter spasm” is the recent finding that 
the increased tone in the masseter muscle seen after succinylcholine may be a normal response3-5. 
Correlative study of the physiologic and morphologic characteristics of the masseter muscle of the 
rat has shown that the masseter muscle does not easily fatigue by tetanic stimulation, and is rich 
with oxidoreductive enzymatic activity6. Such characteristics may explain, in part, the continued 
contracture of the masseter muscle without fatigue in response to succinylcholine. A study of 
structure, pattern of innervations, and mechanical properties of vertebrate muscles has shown 
that succinylcholine-induced contracture may occur in “tonic” muscle fibers of mammals7. Thus, 
succinylcholine-induced contracture may be the normal pharmacologic response of the masseter 
muscle, similar to the succinylcholine-induced contracture of the extraocular muscles8.

The masseter muscles contain slow “tonic” fibers that can respond to depolarizing 
neuromuscular blockers with a contracture. There is a spectrum of responses: a tight jaw that 
becomes a rigid jaw and then a very rigid (locked) jaw. In more than 80% of patients with isolated 
succinylcholine-induced trismus but not associated with rigidity of other muscles, or signs of 
hypermetabolism, it is a variant normal response, similar to the succinylcholine-induced contracture 
of the extraocular muscles. 

The extraocular muscles are “tonic” muscles, and unlike other mammalian striated muscles, 
they are multiply innervated, and have several neuromuscular junctions along the surface of each 
muscle cell9. Also, in contrast with other muscles, the extraocular muscles contain both mature 
and immature fetal receptors. That is why succinylcholine, instead of causing a brief contraction 
followed by paralysis, the drug causes a long-lasting contracture response, associated with an 
increase of the intra-ocular pressure. The incidence of succinylcholine-induced “masseter spasm” 
may be as high as 2.6% in children with strabismus10.

Muscle testing (in-vitro contracture test) in patients who had an episode of “masseter 
spasm” revealed a 50% incidence of MH susceptibility, and yet very few patients who have MH 
susceptibility even had an episode of MH.

Succinylcholine-triggered “masseter spasm” should always be presumptive of MH 
susceptibility until proven otherwise. However, before condemning a patient as MH susceptible, 
we must exclude other causes of “masseter spasm” such as a variant normal response, a contracture 
response of a denervated masseter muscle, or the presence of myotonia11.

Previous reports have shown that succinylcholine-induced muscle contracture can occur in 



8 BARAkA A.

denervated limb muscles12. This has been attributed 
to denervation supersensitivity to succinylcholine 
secondary to extrajunctional spread of the endplate 
receptors over the entire muscle membrane, and to 
change of the mature receptors into the immature fetal 
type(up-regulation). A similar response can occur at the 
denervated masseter and temporalis muscles which are 
innervated by the mandibular division of the trigeminal 
nerve. Similar to the denervated limb muscles, Sch-
induced contracture of the denervated jaw muscles 
can be relaxed by a high dose of nondepolarising 
neuromuscular blocking drug12-14.

Succinylcholine can also trigger generalized tonic 
contracture of skeletal muscles including “masseter 
spasm” in myotonic patients. Myotonia is characterized 
by hperexitability of skeletal muscles, which respond 
by repetitive firing of action potentials to either direct 
or indirect muscle stimulation. The disease is observed 
in patients with three hereditary muscle disorders 
that compromise the myotonic syndrome: myoyonia 
congenita, myotonia dystrophica, and paramyotonia; 
the three disorders are probably manifestations of a 
single disease. Also, hypothyroidism can result in 
a myotonia-like syndrome11. Abnormal response 
to succinylcholine has been observed in myotonic 
animals and in man. Sch depolarizes the endplate, 
producing a long-lasting endplate potential which is 
capable of firing repetitive action potentials associated 
with tonic contracture of the myotonic skeletal muscles 
allover the body. Sch-induced myotonic contractures 
can be prevented and/or controlled by nondepolarising 
muscle relaxants. Thus, nondepolarising relaxants 
have been successfully used to control Sch-induced 
myotonic contractures11.

Muscle testing (in-vitro contracture test) in 

patients who had an episode of “masseter spasm” 
revealed a 50% incidence of MH susceptibility, and 
yet very few patients who have MH susceptibility have 
ever had an episode of MH15-17.

The pathology of skeletal muscles in MH is 
restricted to the excitation-contraction coupling and 
the sarcoplasmic reticulum, while the neuromuscular 
junction and the contraction elements are normal18. 
Thus, MH contracture is not inhibited by neuromuscular 
blockers, but by dantrolene which inhibits the action 
potential-contraction coupling. It may be reasonable 
to suggest that the “masseter spasm” does not mark 
MH susceptibility, if it is isolated, not associated with 
hypermetabolism, as evidenced by increased body 
temperature, and elevated end-tidal CO2 associated 
with decreased SVO2. Also, if the “masseter spasm” 
is readily relieved by nondepolarising muscle relaxant. 
In contrast, succinylcholine-induced “masseter spasm” 
secondary to other causes such as a normal variant 
response, myotonia 11 or denervation12-14 is usually 
isolated except when associated with myotonia, is 
not associated with hypermetabolism, and is readily 
relieved by nondepolarising muscle relaxant.

In conclusion, it can be suggested that an isolated 
succinylcholine-induced ‘masseter spasm”, which is 
not associated with hypermetabolic signs, and is readily 
relieved by nondepolarising muscle relaxant may not 
indicate malignant hyperthermia susceptibility.

Anis Baraka, MD, FRCA (Hon)

Emeritus Professor, American University 
of Beirut

Emeritus Editor-in-Chief, Middle East 
Journal of Anesthesiology



M.E.J. ANESTH 22 (1), 2013

9SUCCINYLCHOLINE-TRIGGERRED “MASSETER SPASM”

References

1. RosenbeRg H: Trismus is not trivial. Anesthesiology; 1987, 67:453-
5.

2. RosenbeRg H and FletcHeR Je: Masseter muscle rigidity and 
hyperthermia susceptibility. Anesth Analg; 1986, 65:161-4.

3. Van deR speck aFl, Fang Wb, asHton-MilleR Ja, stoHleR cs, 
caRlson ds and cHoRk Ma: The effects of succinylcholine on 
mouth opening. Anesthesiology; 1987, 67:459-65.

4. Van deR speak aFl, Reynolds pi, Fang Wb, asHton-MilleR 
Ja, stoHleR cs and scHoRk Ma: Changes in resistance to mouth 
opening induced by depolarizing and non-depolarizing neuro-
muscular relaxants. Br J Anaesth; 1990, 64:21-7.

5. leaRy np and ellis FR: Masseter spasm as a normal response to 
suxamethonium. Br J Anaesth; 1990, 64:448-92.

6. taMaRi JW, toMey Fg, ibRaHiM MzM, baRaka a, JabbouR sJ and 
baHutH n: Correlative study of the physiologic and morphologic 
characteristics of the temporal and masseter muscles of the cat. J 
Dental Research; 1973, 52:538-43.

7. MoRgan dl and pRoske u: Vertebrate slow muscle: its structure, 
pattern of innervation, and mechanical properties. Physiol Rev; 
1984, 64:103-69.

8. dillon Jb, sabaWala p, tayloR db and gunteR R: Action of 
succinylcholine on extraocular muscles and intraocular pressure. 
Anesthesiology; 1957, 18:44-50.

9. FRateRMan s, kHuRana ts, Rubinstein na: Identification of 
acetylcholine receptor submits differentially expressed in singly and 
multiply innervated fibers of extraocular muscles. Invest Ophthalmol 
Vis Sci; 2006, 47:3828.

10. caRoll Jb: Increased incidences of masseter spasm in children 
with strabismus anesthetized with halothane and succinylcholine. 
Anesthesiology; 1987, 67:559-61.

11. baRaka a, Haddad c, aFiF a and baRoody M: Control 
of succinylcholine-induced myotonia by d-tubocurarine. 
Anesthesiology; 1970, 33:669-70.

12. baRaka a: Suxamethonium-induced muscle contracture following 
traumatic denervation in man. Br J Anaesth; 1978, 50:195-9.

13. baRaka a, MualleM M and kaRaM H: Succinylcholine-triggered 
masseter spasm inpatient with trigeminal nerve palsy. Anesth Analg; 
1986, 65:1245.

14. baRaka a: Antagonism of succinylcholine-induced contracture of 
denervated muscles by d-tubocurarine. Anesth Analg; 1981, 60:605-
7.

15. Hackl W, MauRitz W, scHeMgeR W, WinkleR M, spoRR p 
and steinbeeitHneR k: Prediction of malignant hyperthermia 
susceptibility; statistical evaluation of clinical signs. Br J Anaesth; 
1990, 64:425-9.

16. beRRy Fa: Masseter spasm in perspective. Paediatric Anaesthesia; 
1991, 1:61-3.

17. RosenbeRg H and sHutack Jg: Variants of malignant hyperthermia. 
Special problems for the paediatric anaesthesologist. Paediatric 
Anaesthesia; 1996, 6:87-93.

18. sessleR di: Malignant hyperthermia. In Pediatric Anesthesia, 
Gregory GA (ed), Third edition, Churchill Livingstone, New York, 
1994, pp. 47-59.




