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MALIGNANT HYPERTHERMIA (MH) EMERGENCY – PROTOCOL

Standard Statement:
Sioux Lookout Meno Ya Win Health Centre (SLMHC) is committed to providing the highest standard of care to patients.  When dealing with malignant hyperthermia, immediate intervention is necessary.  The suggested therapy for emergency treatment is outlined below.
Policy/Procedure:
Signs of Malignant Hyperthermia

1. Increasing ETCO2 (despite hyperventilation)

2. Trunk or total body rigidity

3. Masseter spasm or trismus

4. Tachycardia/tachypnea

5. Mixed respiratory and metabolic acidosis (MH can occur without significant metabolic acidosis)

6. Increased temperature (may be early or late sign)

7. Myoglobinerea
Sudden/Unexpected Cardiac Arrest in Young Male Patients

1. Presume hyperkalemia and initiate treatment (see #6)

2. Measure CK, myoglobin, ABGs, until normalized

3. Usually secondary to occult myopathy (e.g., muscular dystrophy)

4. Resuscitation may be difficult and prolonged

5. Myoglobinuria is common
Trismus or Masseter Spasm with Succinylcholine
1. Early sign of MH in many patients.

2. If limb muscle rigidity, being treatment with Dantrolene

3. For emergency procedures, continue with non-triggering agents, evaluate and monitor the patient and consider Dantrolene treatment.

4. Check immediately and at 6-8 hour intervals until returning to normal.  Observe for dark or cola-colored urine.  If present, liberalize fluid intake and test for serum and urine myoglobin (see D below).

5. Observe in PACU or ICU for at least 24 hours if metabolic signs of MH were present.
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Acute Phase Treatment
1. Get Help.  Get Dantrolene.  Notify Surgeon, Call MH Hotline.

· Discontinue volatile agents and succinylcholine

· Hyperventilate with 100% oxygen at flows of 10 L/min to flush volatile anesthetics and lower ETCO2.  If available, insert activated charcoal filters into the inspiratory and expiratory limbs of the breathing circuit.  The Vapor-Clean filter may become saturated after one hour; therefore, replacement set of filters should be substituted after each hour of use.

· Halt the procedure as soon as possible, if it is not possible to stop surgery, continue with non-triggering anesthetic technique.

· Don’t waste time changing the circle system and CO2 absorbent.

2. Dantrium 2.5 mg/kg IV, if possible through large-bore IV

· Dantrium – each 20 mg vial should be reconstituted with at least 60 ml sterile water for USP (without a bacteriostatic agent).  There are 3 grams of mannitol in each 20 mg vial of Dantrium.

· Repeat until signs of MH are reversed.

· Sometimes more than 10 mg/kg (up to 30 mg/kg) of Dantrolene is necessary.

3. Bicarbonate for metabolic acidosis

· 1-2 mEq/kg if blood gas values are not yet available.

4. Cool the patient
· If core temperature greater than 39oC, apply ice to surface

· Infuse cold saline intravenously

· Lavage open body cavities

· Other cooling techniques may be applied at clinician’s discretion

· Stop cooling if temperature less than 38oC and falling to prevent hypothermia

5. Dysrhythmias (usually responds to treatment of acidosis and hyperkalemia

· Use standard drug therapy of acidosis and hyperkalemia

· Use standard drug therapy

EXCEPTION – avoid calcium channel blockers (may cause hyperkalemia or cardiac arrest in the presence of Dantrolene).
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6. Hyperkalemia (treat with hyperventilation, bicarbonate, glucose/insulin, calcium)

· Bicarbonate 1-2 mEq/kg IV

· For pediatric, 0.1 units regular insulin/kg and 2 mL/kg 25% dextrose or for adult 10 units regular insulin IV and 50 ml 50% dextrose.

· Calcium chloride 10 mg/kg IV or calcium gluconate 10-50 mg/kg IV for life-threatening hyperkalemia

· Check glucose levels hourly

7. Follow:
· 2 minute ventilation electrolytes, blood gases, CK, core temperature, urine output and color, coagulation studies.  If CK and/or K+ rise more than transiently or urine output falls to less than 0.5 mL/kg/hr, induce diuresis to greater than 1 mL/kg/hr and give bicarbonate to alkalinize urine and prevent myoblobinuria induced renal failure (see D below).

· Venous blood gas (e.g., femoral vein) values may document hyper metabolism earlier than arterial values.

· Central venous or PA monitoring as needed.

· Place Foley catheter and monitor urine output.
Post-Acute Phase

A. Watch for MH relapse by continuously evaluating the patient for at least 24 hours following cessation of signs of MH.  25% of MH events relapse which can be fatal.  Treat immediately if relapse occurs.  Signs of MH relapse include:

· Increasing muscular rigidity in the presence of shivering

· Inappropriate hypercarbia with respiratory acidosis

· Metabolic acidosis without other cause

· Inappropriate temperature rise

B. Give Dantrolene, 1 mg/kg IV q4-6h or 0.25 mg/kg/hr by infusion and continue for at least 24 hour as clinically indicated.  Dantrolene can be stopped or the interval between doses increased to q8h or q12h if all of the following criteria are met:

· Metabolic stability for 24 hours

· Core temperature is less than 38oC

· CK is decreasing

· No evidence of myoglobinuria

· Muscle is no longer rigid

C. Follow vital signs and labs as above (see #7)

· Frequent blood gases as per clinical signs

· CK every 6 hours, less often as the values trend downward
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D. Patient should be transferred to ICU for continual care.  Until transfer occurs patient will stay in PACU with 1:1 nursing care.  Follow standard therapy for acute rhabdomyolysis and myoglovinuria by hydration and diuretics (urine output greater than 2 mL/kg/hr along with alkalinisation of urine with sodium-bicarbonate infusion and careful attention to both urine and serum pH values).

E. Counsel the patient and family regarding MH and further precautions.

· Refer them to MHAUS.

· Fill out and send in the Adverse Metabolic Reaction to Anesthesia (AMRA) form (www.mhreg.org/registry) and send a letter to the patient and her/his physician.

· Refer to the North American MH Registry and the nearest Biopsy Centre for follow up (only one in Canada in Toronto) for muscle biopsy.

The number for non-emergency information is 1-800-986-4287.

MALIGNANT HYPERTHERMIA CRISIS FLOW SHEET

	Date:
	Time:
	Surgeon
	MDA
	RN
	RN
	RN

	Age:
	Location:
	Surgery:
	CRNA
	RN
	RN
	RN


	INTERVENTION
	TIME
	INITIAL
	INTERVENTION
	TIME
	INITIAL

	Patient weight:
	
	
	
	
	

	· Discontinue anesthesia
	
	
	· Correct acidosis
	
	

	Change Soda Lime
	
	
	Administer sodium bicarbonate 1-2 mEq/kg
	
	

	Flush tubing and machine with 100% O2
	
	
	· Treat arrhythmias (no calcium blockers)
	
	

	· Hyperventilate with 100% oxygen
	
	
	Lidocaine 1 mg/kg IV
	
	

	· Mix Dantrolene
	
	
	· Secure monitoring
	
	

	Administer 2.5 mg/kg IV Dantrolene
	
	
	Arterial line
	
	

	· Cooling measures (stop when temp 38oC)
	
	
	CVP
	
	

	Call kitchen for ice
	
	
	· Preserve renal function
	
	

	Ice major arteries (groin, axillae, neck) – get frozen IV bags from OR
	
	
	Maintain IVs at 2-8 mL/kg
	
	

	Insert NG tube/ice lavage with NS
	
	
	Furosemide 50 mg IV (up to 4 doses)
	
	

	Insert Foley/ice lavage with NS
	
	
	· Treat hyperkalemia
	
	

	Insert rectal tube/ice lavage with NS
	
	
	Regulate insulin 10 units in 10 mL dextrose and H2O via IV
	
	

	Hang cold IV solutions
	
	
	· Transfer to CCU
	
	

	· Obtain ABG
	
	
	
	
	

	· Obtain EKG
	
	
	** After hours – page clinical advisor (741-1042)
	
	


	LABS
	Lytes
	Glucose
	BUN
	Calcium
	Phosphorus
	LFTs
	SGOT
	LDH
	CPK
	MAG
	HGB
	HCT
	Plt
	Thyroxin
	Lactate
	Pt
	PTT
	Urine Myoglobins

	Results
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Repeat Values
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