Malignant Hyperthermia

Highlights mostly from Morgan & Mikhail

“Rare Myopathy characterized by acute hypermetabolic state within muscle tissue following induction of anesthesia”
Signs of Malignant Hyperthermia

	Hypermetabolism
	Increased symptathetic activity
	Muscle Damage
	Hyperthermia



	· Increased CO2 production

· Increased O2 consumption

· Low mixed venous O2 tension

· Metabolic acidosis

· Cyanosis

· mottling
	· Tachycardia

· Initial HTN

· Arrhythmias


	· Masseter spasm

· Generalized rigidity

· Elevated serum CKs

· Hyperkalemia

· Hypernatremia

· Hyperphosphatemia

· Myoglobinuria


	· Fever

· Sweating




Pathophysiology: uncontrolled increase in intracellular calcium in sarcoplasmic reticulum of skeletal muscle (linked to ryanodine receptor) ( intense muscle contractions

Known Triggers

	Halogenated General Anesthetics
	Non-depolarizing muscle relaxants

	· Ether

· Cyclopropane

· Halothane

· Methoxyflurane

· Enflurane

· Isoflurane

· Desflurane

· Sevoflurane
	· succinylcholine


Acute MH Treatment

	1. Get help. Get dantrolene. Stop succinylcholine and all inhalational anesthetics. Hyperventilate with 100% O2 at max flows.

2. Dantrolene 2.5mg/kg bolus rapidly. Titrate for control of MH symptoms. (Max 10mg/kg but may have to increase up to 30mg/kg. Continue for 24hrs 1mg/kg q6hrs.

3. Treat acidosis with NaHCO3. (1-2mEq/kg or guided by ABGs)

4. Cool patient. (Cold IV, stomach, bladder, rectal lavage).

5. Treat dysrrhythmias (may resolve with correction of acidosis and hyperkalemia); avoid Ca channel blockers (( hyperkalemia and CV collapse)

6. Treat hyperkalemia: hyperventilate, NaHCO3, Insulin 10u in 50ml D50, CaCl2 2-5mg/kg

7. Urine output >2ml/kg/hr (fluids, mannitol, or furosemide)

8. Sudden cardiac arrest in children after succinylcholine: Treat as hyperkalemia (see #7)


MH Look-alikes

	· Thyroid storm (HYPOkalemia and develops POST-op)

· Pheochromocytoma (no increased ETCO2)

· Sepsis (difficult DDx if infection not obvious)

· Serotonin Syndrome (drug-induced: MAOIs + meperidine, SSRIs, ecstasy, PCP, LSD

· Iatrogenic (over-warming, esp in kids)

· Brainstem injury (dx of exclusion, more dramatic metabolic acidosis)

· NMS (neuroleptic malignant syndrome): MH symptoms + dyskinesia in pts on anti-dopaminergic drugs, develops over hours to weeks esp after drug dose adjustment. Relative dopamine deficiency.


Who’s at Risk?

	· Duchenne’s Muscular Dystrophy

· Central Core dz

· Osteogenesis Imperfecta

· King-Denborough syndrome

· Operations with increased incidence:  ortho (joint dislocations); ophth (ptosis); ENT (cleft palate)

· Family hx

· Intolerance to caffeine

· Hx of unexplained fevers or CRAMPS


“Safe” Drugs to use in susceptible people

Thiopental

Pancuronium

Nitrous oxide

Propofol

Etomidate

Benzo’s

Ketamine

Opiates

Droperidol
All local anesthetics

MH Emergency Hotline: 1-800-644-9737                                                                               www.mhaus.org
