Malignant Hyperthermia
Fact sheet

Definition


Malignant Hyperthermia (MH) is a potentially lethal syndrome triggered in susceptible individuals by commonly used anesthetics.  It is an autosomal-dominant inherited disorder.  Although the basic defect in MH is at the skeletal muscle cell, the consequences of the reaction may affect vital organs and their function.  


MH may occur during or immediately following anesthesia.  It may occur in any age but usually is seen in older children and young adults. MH can occur in either sex but is seen more commonly in males.  A previously successful anesthetic does not rule out MH susceptibility.  

Several muscular diseases may predispose to MH.  These include extraocular muscle defects, spinal deformities, Duchenne muscular dystrophy, and central core diseases.


There is a higher incidence of MH in Wisconsin, West Virginia and Michigan.

Triggers


Inhaled anesthetic agents such as halothane, sevoflurane and desflurane are known triggering agents for MH.  Succinylcholine, a depolarizing muscle relaxant is also a known trigger for MH.


Non-triggering agents include all local anesthetics, nitrous oxide, benzodiazepines, non-depolaring muscle relaxants, propofol, barbiturates, ketamine and etomidate.

Signs and Symptoms


In MH, the triggering agents release calcium for storage sites in the muscle which leads to elevated calcium concentrations in the muscles.  The high calcium levels increase metabolism causing the muscles to contract and become rigid.  Body rigidity is a specific sign of MH.  The following occur in response to this contraction:
Hypercapnia occurs due to the production of carbon dioxide generated by the muscular contraction.  Increased CO2 is the most sensitve indicator of MH.
Hypercapnia leads to acidosis.
Hyperkalemia occurs as potassium leaks out of the muscle cells.

Creatine kinase, an enzyme involved in muscle contraction, is driven into the blood stream in huge quantities.

Excess potassium in the extra cellular spaces may cause heart arrhythmias. Tachycardia is usually the first sign of MH.
Hypermetabolism leads to a rapid rise in body temperature.  Hyperthermia is a late sign of MH.
End organ involvement occurs when the brain is deprived of oxygen and when myoglobin clogs the renal tubules causing renal failure.
Masseter spasm is the sustained contracture of the jaw and is present in 20% of MH cases.

Dantrolene


Dantrolene was introduced in 1979. It is a fast-acting muscle relaxant that restores the balance between calcium release and uptake. Dantrolene and education have brought the mortality rate to less than 10%.

Experts recommend that 36 vials of dantrolene be kept in the operating room suite at all times.  


Dantrolene is administered intravenously as quickly as possible.  Dosing begins at 2.5 mg/kg and is repeated until the hypermetabolism stops.  More than 10 mg/kg may be needed.  Give 1 mg/kg every 6 hours after control of the episode for 24 hours.

Treatment


Early recognition is essential.  Once MH is identified, stop the triggering agent.  Administer 100% oxygen and hyperventilate up to 2-3 times the predicted minute ventilation.  Deepen anesthesia with opiods, sedatives and relaxation with a non-depolarizing relaxant but stop the surgery as soon as possible. Start Dantrolene.  Treat antiarrythmics with beta blockers or lidocaine.  Do not administer calcium channel blockers.  Begin cooling measures such as ice packs, intravenous cooled saline, and cooled gastric lavage. Send appropriate labs including blood gases, electrolytes, creatine phosphate, and coagulation profiles. Additional monitors such as arterial line, CVP and urinary catheter may be needed.
Prevention


Before anesthetizing a MH susceptible patient, it is necessary to flush the gas machine with 10 liter flow of oxygen for 20 minutes.  Also avoid triggering agents, change the soda lime and disable the vaporizers.  These patients can be done at an ambulatory surgery center but should be observed for 3-5 hours after the anesthesia.
Testing


Thirty mutations have been identified as being causal to MH but specific genotypes have been identified in less that 50% of MH cases.  It is appropriate to test those at significant risk for MH such as persons with a family history of MH or a previous reaction to general anesthesia.  The Caffeine Halothane Contracture Test is the gold standard for MH testing.  It involves removing 2 grams of muscle tissue from the thigh under local or regional anesthesia. The rate at which the muscle contracts after exposure to caffeine and then separately to Halothane are recorded electronically.  These results are compared to previously established standards.
Imposters



Sudden Unexpected Cardiac Arrest occurs in young and adolescent males soon after administration of succinylcholine.  Usually an undiagnosed myopathy coexists.  Muscle rigidity and hyperthermia may be present.  If hyperkalemia is successfully treated, a good outcome is possible even after prolonged resuscitation.Hyperkalemia should be treated with calcium, hyperventilation, glucose and insulin.  Dialysis and cardiopulmonary bypass may be necessary.

Neuroleptic Malignant Syndrome is reported in patients that receive neuroleptic drugs for a range of psychiatric illnesses as well as medical patients who receive neuroleptics as antiemetics or sedatives.  These include metoclopramide, droperidol and promethazine.  Clinical characteristics include rigidity, hyperthermia and changes in mental status.  NMS is a self limiting disorder.  Once the drugs are withdrawn the mean recovery time has been estimated at 7-10 days.

