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Masseter Muscle Rigidity (MMR): Definition, Relationship to Malignant
Hyperthermia (MH), and Management
Developed in 2018

Background:
MMR can be generally defined as a marked difficulty in manual mouth opening that interferes with and impedes direct
laryngoscopy and tracheal intubation without the presence of temporomandibular joint dysfunction. When MMR occurs in
response to administration of succinylcholine in the absence of an underlying temporomandibular joint disorder or myotonia,
it may be an initial sign of MH[1-4]. As early as 1969, Gibson et al reported two cases where they described the severe
nature of the rigidity of masseter muscles when MMR occurs[5, 6]

Discussion:
Confusion often arises when diagnosing MMR due to its similarity with the normal but variable degree of increase in
masseter muscle tension that may occur after succinylcholine administration in healthy patients [6-8]. This is an inherent
characteristic of succinylcholine administration and has also been linked to administration of subclinical doses in children[9,
10]. To differentiate between the normal rises in masseter tension versus a case of true MMR, assessing masseter rigidity is
helpful. The term ‘jaws of steel’ (coined by Kaplan et al[11]) aptly emphasizes the severe nature of the rigidity. When MMR
occurs, it may be both a harbinger of acute MH and/or associated with clinically significant rhabdomyolysis[1-4, 12, 13].
Therefore, clinicians should seek other concomitant signs of the presence of acute MH, such as tachycardia or hypercarbia
that are inappropriate for the clinical situation, generalized trunk or limb rigidity, hyperthermia, cola-colored urine indicative
of myoglobinuria, and/or peaked T waves or other arrhythmias consistent with hyperkalemia. However, in some patients
who have subsequently progressed to MH, those signs did not appear immediately after MMR appearance. Sufficient
evidence exists in the literature of cases in which MH ensued following MMR that it is prudent to cancel elective surgery
when MMR occurs[1-4]. If the surgical procedure is emergent, then a non-MH triggering anesthetic should be instituted.
Whether or not the case is cancelled, several hours of careful observation for additional signs of MH are warranted. This
approach of employing non-triggering anesthetic in emergency cases, was first reported in a definitive fashion by Donlon et
al in 1978[14] and later by others[15, 16]. The anesthesia provider should obtain a blood sample to screen for metabolic
acidosis, hyperkalemia, and elevated creatine kinase levels. A urine sample should also be obtained to check for heme,
which if positive without microscopic red blood cells may represent either myoglobinuria or hemoglobinuria. Serum creatine
kinase measurements (CK) should follow immediately after and at 6-8 hours. CK may not be elevated immediately
following MMR with peak levels not achieved until 12 to 24 hours following succinylcholine administration[17]. If CK is
greater than 5 times the upper limit for normal value, then appropriate treatment for rhabdomyolysis, including measures to
prevent acute damage to the kidneys from myoglobinuria should be instituted [18]. While cola colored urine and elevated

2
creatine kinase may occur following MMR, development of any other additional signs of MH should prompt immediate
dantrolene administration and other adjunctive therapies[1]. In patients who have myotonia, administration of
succinylcholine may result in MMR and rigidity of the total body[19, 20]. Prior history of myotonia is the most helpful factor in
differentiating between MMR and myotonic contractures

Conclusions:
MMR may be the first sign of an acute MH event. However, no conclusive data exist for clinicians to determine the likelihood
of developing MH after an episode of MMR. If no other signs of MH are observed, the patient may still be at risk for
developing clinically significant rhabdomyolysis and should be observed and treated as necessary. Patients who develop
rhabdomyolysis without other signs of MH should be referred to a neurologist to rule out underlying myopathies. If no
myopathies are found, evaluation for MH susceptibility may be indicated (https://www.mhaus.org/testing/introduction-to-mhtesting/). When an anesthetic is necessary in patients who experienced MMR during a previous anesthetic but have not
had a full evaluation for MHS or myopathy, such patients should receive a non-triggering anesthetic for their procedure.
Caveat: No MH or neurologic workup is indicated if no postoperative rhabdomyolysis or signs of MH occur and the patient
informs the anesthesiologist that he/she has a history of temporomandibular joint disorder and/or his/her post-anesthetic
examination reveals an inability to open the mouth well.
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