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Malignant Hyperthermia
·Pharmacogenetic condition

·Autosomal dominant, incomplete penetrance, variable 
expression

·MH susceptibility  (MHS) + Triggering agents

·Hypermetabolic state

·Ryanodine receptor isoform 1 (RyR1)

·Ca2+ channel on sarcoplasmic reticulum (SR)

·Chromosome 19q12-13.2

·6 loci identified for MHS

Cote. A Practice of Anesthesia for Infants and Children. 2009



DHP: dihydropyridine 

Litman, R. S. et al. JAMA 2005;293:2918-24



Presentation
Clinical Findings Laboratory Findings

·HR, RR, BP

·Hypercarbia (earliest sign)

·MV

·Generalized muscle rigidity

·Skin mottling

·Arrhythmias

·Temperature

·Tea-color urine (late sign)

·DIC (late sign) 

·PaCO2

·Acidosis (mixed)

·Hypoxia

·Increased A-a gradient

·Hyperkalemia

·Increased lactate

·Coagulation study (late)

·Myoglubinuria, -emia

·Increased CPK (late)

Cote. A Practice of Anesthesia for Infants and Children. 2009



MH Registry 
·From 1987 to 2006

·286 cases met entry criteria

·16/248 patients + FMH, 9/248 patients + heat stroke

·77/152 patients > 2 uneventful GA

·Initial signs: hypercarbia (38%), sinus tachycardia 
(31%), masseter spasm (21%)

·Respiratory acidosis + muscular rigidity (58.2%)

·MH sign(s) occurs sooner in patients < 19 years

·Male (75%) >> female

Larach et al. Anesthesia & Analgesia. 2010, 110: 498-507



Preparation
Patient Anesthesiologist

·Presenting complaint

·Co-existing pathology

·Myopathy

·FMH from both parents 

·Any anesthetic event

·Death

·Neuromuscular disease

·Non-triggering anesthetic

·TIVA and/or regional

·No succinylcholine

·New CO2 absorbent, soda lime

·New anesthesia circuit

·FGF O2 10L/min x min. 20 
minutes

·Breathing bag onto Y piece

·Ventilator to inf late bag 

·Lowest trace of vapor for MH

·~ 10 ppm

http://medical.mhaus.org/index.cfm/fuseaction/Content.Displa
y/PagePK/MedicalFAQs.cfm



Anesthesia Machine
·Drager Fabius (sevoflurane)

·< 10 ppm, 75 minutes, < 5 ppm, 104 minutes

·Charcoal scrub/Quick Emergence Device/QED

·Remove ~ 90% of residual volatile agent

·1%$ ȰÏÆÆȱ ÍÏÄÅȟ ί ÍÉÎÕÔÅ ÆÌÕÓÈ

· 10 L/min, VT 600ml, RR 10/min, I:E 1:2

·1%$  Ȱ/Îȱ ÍÏÄÅȟ ί ÍÉÎÕÔÅ ÆÌÕÓÈ

·FGF 10 L/min for 1st 5 minutes, then 2 L/min 

·Good for 6 hours

Gunter et al. Anesthesia & Analgesia. 2008, 107: 1936-1945



·Drager Fabius (isof lurane)

·Control: 151 minutes

·Autoclave ventilator diaphragm & hose: 42 minutes

·Flush ventilator diaphragm & hose: 137 minutes

·Autoclave compact breathing system: 122 minutes

·Dedicated vapor-free workstation maybe a preferable 
option 

Whitty et al. Canadian Journal of Anesthesia. 2009, 56:497-501



Dantrolene
·Bolus 2.5mg/kg, up to 10 mg/kg

·1 mg/kg iv q6 hours x 24 to 48 hrs post MH reaction

·Prevent recrudescence

·Larach et al

·Median total dantrolene dose was 5.9 mg/kg

·Time to first sign and dantrolene use

· 1.61x in complication rate

Cote. A Practice of Anesthesia for Infants & Children. 2009
Larach et al. Anesthesia & Analgesia. 2010, 110: 498-507



Genetics of MH
·MHS on chromosome 19q12-13.2

·RyR1 gene

·6 chromosome locations known to be MHS to date

·29/300 variants for RyR1 receptor are MHS

·-(3 ÉÓ ÎÏÔ ÁÎ ȰÁÌÌ ÏÒ ÎÏÎÅȱ ÃÏÎÄÉÔÉÏÎ

·Certain RyR1 variants are associated with specific MH 
phenotypes that are at risks for MHS

Cote. A Practice of Anesthesia for Infants & Children. 2009
Carpenter et al. British Journal of Anesthesia. 2009, 103: 538-48



Pediatric patients
·Undiagnosed rare or unusual conditions without overt 

clinical signs/symptoms during infancy present for elective 
surgery
·Induction of anesthesia
·Potential difficult IV access
·Airway and cardiovascular management during 

induction
·Case report of pediatric patients with neuromuscular 

disease with GA
·Hyperkalemia, rhabdomyolysis, myoglobinuria
·ȩ -( ÏÒ -(3ȣȢÈÏ× ÉÓ ÔÈÅ ÖÁÌÉÄ ÁÓÓÅÓÓÍÅÎÔ ÄÅÔÅÒÍÉÎÅÄ


