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MALIGNANT OBJECTIVES
HYPERTH ERM IA oDescribe four triggers of

malignant hyperthermia (MH)

oExplain three signs and

Marianne E. Hess MSN, RN, CCRN symptoms of MH

George Washington University Hospital

oExamine four treatment
. modalities of MH ‘

DEFINITION Q)

oHypermetabolic disorder of
skeletal muscles
» First described in 1962
oPharmacogentic disorder
e Inherited disorder
» Genetic autosomal dominance
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CAUSE TRIGGERS

oPhysiology A f
« Defect in cell membrane that when * e eSS 6
blockers

combined with a trigger causes: ivicholi
oRelease of calcium from sarcoplasmic * succinyichaline

reticulum resulting in hypermetabolic olnhalation anesthetics
state  Desflurane
oHigh oxygen consumption — ATP « Isoflorane
depletion — high production of lactic « Sevoflorane
acid, CO2, & heat— leak of potassium
ot cel P . » Halothane
 Ether

NON-TRIGGERING AGENTS

oNon-depolarizing neuromuscular blockers
e atricurium
e cisatracurium
e curare
e pancuronium
e rocuronium

o Operating Theater of

St. Thomas Hospital, e Vecuronium
London England

(Hess, 1998) . ‘
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NON-TRIGGERING AGENTS

o Local anesthetics o Benzodiazepines
« Lidocaine » Diazepam
o Barbiturates » Midazolam
» Thiopental » Lorazepam
o Anesthetic agents o Opioids
» Propofol » Fentanyl
» Etomidate » Sufentanil
» Ketamine » Morphine
o Inhalation agents » Hydromorphone
« Nitrous oxide » Meperidine ’

MORE TRIGGERS

oPhysical exertion
oEmotional stress
oMuscularity
oHeat stroke
oTrauma

oStatin treatment

OCCURRENCE

o Children 1:15,000

» Rare in children less than 2 yrs. old
o Adults 1:50,000
o Males more than females

o Caucasian more than any other
races

o Succs. & inhalation agents 1:4,200

o After prior unremarkable general
anesthetics

o Onset can be seen
» During induction
« During procedure ‘

» Early postoperative period

MORTALITY
oFatal if untreated
» Cardiac dysrhythmias,
acidosis, hyperkalemia, DIC,
MSOF, cardiac arrest
070% in 1960’s
I oLess than 10%
* 7% in hospital*

* 21% in outpatient settings*

oMortality increases with treatment

delay & rise of temperature*
* Rosenberg, 2011
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SIGNS AND SYMPTOMS SIGNS AND SYMPTOMS
oTemperature oMuscle rigidity

« Increase by 0.6 degree C olncrease CO2

(or 1 degree F) per one to two minutes oHypoxemia

olncreased respiratory rate

olncrease heart rate

oCardiac arrhythmia

oAcidosis '

e Late symptom

b oHyperkalemia
SIGNS AND SYMPTOMS WATCH FOR MISDIAGNOSIS
olLabile blood pressure “Light" thesi m
) o“Light” anesthesia
oFlushed or rosy skin oTh?/rOid storm A
oMottling or cyanosis e Q, &
oCoagulopathy oSepsis
(/M\\ o“Dark” blood oNeuroleptic malignant syndrome
<2 o“Cola colored” urine « Hypermetabolic reaction to antipsychotic
\ 4 ) oMyoglobinuria ?gceen;tsoirom blockade of the dopamine
— olncreased CPK ‘ oCocaine toxicity '
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DIAGNOSTIC TESTS

oHistory

oMasseter muscle rigidity

oCaffeine-halothane contracture test
« First case of day

« Combine skeletal muscle with
caffeine and halothane

» Assess rate of muscle
contraction

e Limited number of centers in
North America perform test

» $6,000

DIAGNOSTIC TESTS

oMolecular genetic testing

e Mutation on chromsome 19 in the
ryanodine receptor (RYR1)

* 29 RYR1 mutations that cause MH

» Have “predisposition” for MH
oDetects about 30% of those at risk

» Performed after CHCT

» $800

\
TREATMENT N”’
=\ =y
oTeamwork
oPlan

» All members should act immediately
e MH cart
» Get additional personnel

INITIAL TREATMENT

oSurgery should be postponed
and/or anesthesia changed to a
non-triggering method
« Transport to hospital if in outpatient
setting
oHyperventilate with 100% O2

oGive Dantrolene sodium
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TREATMENT...DANTROLENE
o Skeletal muscle relaxant P R E PA RT | O N

» Exact mechanism of action is unknown

oDantrolene sodium
» Also has 3 gms mannitol per vial

o Inhibits release of calcium from cell by binding to « Comes in 20 mg vials

ryanodine receptor « Prepare with 60 ml of preservative
©Dose free water

* 2.5 mg/kg .

- Repeat dose every 5 minutes until symptoms subside * May need to shake vial and warm

» Max dose is 10 mg/kg

« Continue maintenance dose with | mg/kg every
four- six hours for 24 — 48 hours after the event

vials in basin of water
» 36 vials will be needed for a 70 kg

o May be given through peripheral or patient for 10mg/kg dosing '
central line
SIDE EFFECTS _ MEDICATIONS
olLasix \_f@
OF DANTROLENE oMethylprednisolone &/
oMuscle weakness oSodium bicarb
oquwsiness oProcainamide or lidocaine (49
oFgﬂgue * No calcium channel blockers
OLIZANEES oMay cause hyperkalemia
oBlurred vision oOxygen
°29pt0t9x'c't¥ I oHyperkalemia cocktails
oGastrointestina oNo lactated ringers
oNgusea ® oNarcotics for muscle pain ®
oDiarrhea
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TREATMENT

oCooling measures
* NG & rectal lavage
« Cooled IV fluid
» Cooling blanket

e [ce packs f
* Bypass /);J

)
TREATMENT /) KL
oMonitoring devices

« Foley output 2ml/kg/hr
oMonitor for myoglobinuria

* EKG

» Core temperature

» Capnographic

e Labs '

POST-EVENT EVALUATION

oEmational support to patient
and family
oReport to North American
Malignant Hyperthermia
Registry and/or MHAUS
hotline
. \ oEvaluation of team’s

J
performance

& * Prepared
)k”) e Conduct more drills

» Were policies followed
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PREVENTION...INQUIRE
PATIENT TEACHING ABOUT MEDICAL HISTORY

oEducate patient
* Future surgeries should be anesthesia?”

performed without triggering agents “Has anyone in your family ever experienced a bad

» Medical alert bracelet reaction to anesthesia?”
° Testing “Have you or a family member every experienced a high

. . fever while undergoing anesthesia?”
oChoose medical care location carefully . . - _ ,
.. Has anyone in your family died unexpectantly in the OR?
oMH association of US “Have you or anyone in your family ever experienced

« MHAUS founded 1981 sunstroke or heatstroke which required hospitalization?”

« 1-800-MH-HYPER . History of Central Core Disease, Duchenne’s or Beckel‘
muscular dystrophy
* Www.mhaus.org

= “Has anyone ever told you that you had a bad reaction to

Title goes here 8



User 09/24/2012

CASE STUDY:

o 88kg female K EY ”“ &0/7:'/

o Robotic surgery for uterine fibroid oEarly identification
o Induction: Propofol, Rocuronium, desflurane

o Immediate rise in ventilation requirement & ETCO2
o Temp 37-38.1 C

o Desflurane discontinued and labs drawn

oDiscontinue triggering agents

o ABG: pH 7.29, PaO2 513, PaCo2 48 oRapid administration of Dantrolene

o K:4.9

o High minute ventilation continued with result in p " .
lowering ETCO2 to 29 and temp to 37.1 C oControl of acidosis and hyperkalemia

o Surgery aborted

o CPK peak 12,000 without myoglobinuria . oAppropriate cooling measures ‘

April 2010 Case of the month from http://medical.mhaus.org/
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