Malignant Hyperthermia

A Critical Perioperative



Defination

Miller textbook anesthesia:

The syndrome is characterised as a fulminant hypermetabolic crisis

elicited by the administration of specific anaesthetic agents.

This includes volatile halogenated anaesthetics (such as isoflurane,
desflurane, and sevoflurane) or depolarising neuromuscular blocking agents
(NMBAS), primarily succinylcholine.

Effective management requires immediate recognition and prompt,
aggressive therapeutic intervention.
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Major Defects: RYR1 and DHPR. Key Sign: Skeletal muscle rigidity. Crisis State: Uncontrolled hypermetabolism.

Triggering agents include all volatile (inhalation) anaesthetic agents except Nitrous Oxide (N,O)
and the depolarising neuromuscular blocking agent
Succinylcholine.



Incidence

1:15,000
(children)

1:50,000
(adults)



Pathophysiology

The Excitation-Contraction Coupling Defect

Malignant Hyperthermia is rooted in a fundamental defect within the excitation-contraction coupling process of skeletal muscle cells, leading to uncontrolled
intracellular calcium release and a subsequent hypermetabolic state.

Normal Physiology Cell membrane

Sarcoplasmic
;s reticulum
Ryanodine

receptor

 Muscle membrane depolarisation alters the

conformation of the Dihydropyridine-sensitive L-type Ca’ = ),
voltage-dependent calcium channel (DHPR) located on m: Ca
the transverse tubule. 275ptor

e This conformational change mechanically gates the
associated Ryanodine Receptor Type 1 (RYR1) located

Pump

on the sarcoplasmic reticulum (SR). Mitochondrion 6lycugen =

o Activation of RYR1 causes a massive efflux of Ca* m — ca2+zmo §
from the SR into the myoplasm, which binds to Lactate =
troponin C, initiating the cross-bridge cycle and Myofilaments

RIGIDITY

muscle contraction.
e Contraction ceases when Ca* is actively pumped

back into the SR via the ATP-dependent calcium pump.

Fia. 1. Scheme of the subcellular structures involved in excitation-
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Pathophysiology ... ceouu

The Excitation-Contraction Coupling Defect

MH Pathophysiology NCX ca2+

J
2

T-tubule Sarcolemmal Membrane ) O C
Na+*

e In MH-susceptible patients, functional changes in i, Sarcoplasmic Reticulum
a
. . . . DHPR
calcium regulation are present, primarily due to Do ém SERCA 2A b
Al ST

mutations in the RYR1 receptor or, less commonly, the &7
DHPR (encoded by the CACNA1S gene). ( L Ca2+

».

f

e Approximately 50% of confirmed cases involve a

Ca2+ :
defect at the RYR1 receptor, making it hypersensitive U * W \

to triggering agents.

« Upon exposure to volatile agents or succinylcholine, Calmadulin.
this impairment causes uncontrolled Ca** release from *
the SR and impaired Ca** reuptake. | Calcineurin |
e This sustained high myoplasmic Ca* concentration ‘
leads to sustained muscle rigidity and an enormous
increase in ATP consumption, resulting in a severe

hypermetabolic state.



Triggering Agents

Volatile
Halogenated
Anaesthetics

Depolarising
NMBAs
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nwUrgntagvaanisina VIH ?
(MH susceptibility)

1.0Us=5a1Wu MH luasaunas)

2.0Us:a10u MH k3adomsadgMH snnnisauegndaunsvaau

3.neuromuscular disorders
- Duchenne's Muscular Dystrophy
- Central Core disease (CCD): dUrsdonmsaautisvuavadulon luiadoinaldannwaunms
[AgAUMsiu Wutnaund asadtadslagasit muscle biopsy WulsafahanaanmoWwusassy
k€omswasuudav vavdud (mutation)
- Osteogenesis Imperfecta
- King-Denborough syndrome

4.intolerance to caffeine: hx. of unexplained fevers or muscle cramps
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>> MSASIDWIlWaMSITvdukSadugund: MH lagasianiskaduavnawilolag msas:=qudalggnaudau
halothane KSamwaulukovnaaaw (in-vitro contraction test; IVCT) iawdunasgiuluaisitnde

le N QY +(°6* )G\QJ()WXQ'

>> msasdamimsilasutidavuaviu (mutation) RYR-1 (ryanodine receptor) lagmisioizidaatwaanasinms
Waguuwdavuovdu (mutation) RYR-1 (ryanodine receptor)
Jod: wuMua:ANUEFgvUay anAsasdid IVCT

Uolde: d5a1sasirnnisidaguudavuavdudavidanubuaznunwi=c
NkovUfUGMSsyWusmaas da SIMR du 4 ArzuwnsmaasAss1sweIuia

CT’Y sense 1 W Srtt ﬁo%}

old ﬁw\(ﬂ)vol = v



a1sdu»agn1d: MIH

dHutkaunldanmsgnds=ia sumadssianUrenidadnudsy (MH susceptibility)
SOUAUDIAISLLEQYLLAZAISASIDWU

aevIsAmudgoind=due No1pidmsasiawukdaoinisuaavindreaunid: MH Taun
e thyroid storm ¢ x 143 Rsbdo myosis
e Sepsis
e neuroleptic malignant syndrome
« QUbeniAsulliovennkavais catecholamines wu phaesochromocytoma

N NIV M4
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l MsNSavaINdilD - manSaveanduilennglu (Generalized rigidity) %30 15
(Rigidity) - manSavesnduiionsau (masseter spasm) AUV

n13lAsu succinylcholine

msaanefvendanile - seu K Tuden > 20,000 1U $ufu succinylcholine #3s 15 — —
n1sJu»a9gn1d: VIH

@ (Rhabdomyolysis) - szau CK Tuiden > 10,000 1U Tnglsifl succinylcholine 10
- Jaamzdhlae 5

- myoglobin Tutaany > 60 mcg/l %39

Lecher uazasuzladuavomrualuamsdandund: MH

- myoglobin Tutdan > 170 mcg/l 3
_ seuluumadon (ko) luden > 6 mE lasmkuaAztuulutcazeMs a=MsasIPWUMLKavLURUaMS
AMEAIANASMELR - EtCO, > 55 mmHg %38 PaCO, > 60 mmHg laglAsuns 15 wasuuandawunaudiv ] MUALLLUU ﬁ Audsuld
.@ (Respiratory acidosis) ﬂ’mﬂumimﬂ‘lﬁlﬁwmﬁm (adequate minute ventilation) ) ‘.J 1 —_ -
- EtCO, > 60 mmHg %38 PaCO, > 65 mmHg n3dimelaies 15 WauvuanlomMauavMs3uadend: MH
- A hypercarbia %38 w8lal37 (tachypnea) 10
|@ angld - gumpimeiiistusgennisiegishivnyas 15
- OuNNNIY > 38.8°C 10 . ,
sl - Jiladu 08 iz (sinus tachycardi) , mssuunghiodunguing muarwuuiiinnuldifeveniamaveinmsiieduniy MH sl
- lahudIuuv ventricular tachycardia %38 ventricular 3 AT A MAsNRNME MH A udulule (ketihood)
fibrillation 0 1 Wululilé (almost never)
@ UseiRnsaunin - fiusedR MH Tuddudi 1 vesnseunia léud ve uil i wie 15 3-9 2 Taiunululd (untikely)
1ioq 10-19 3 Dululias (somewhat less than likely)
- fivsedR MH Tugidadudug 5 20-34 4 WulUld (somewhat greater than likely)
uq - A base excess ANAUNUNTIT - 8 mEQ/L 10 35.49 5 Wululdga (most likely)
- Aadunsaludionuns (arterial pH) < 7.25 10 550 6 thergnioadaly (almost certain)
- fheuaraToUATIIiUTE IR MH 10
- saanuseiy CK geluvauein (udthefiiusy3a MH T 10 A clinical grading scale to predict malignant hyperthermia suscepitibility. Anesthesiology 1994
ATBUATY)
- amufiaUnivesonsuaniditueeTInEIendnsls 5
Dantrolene 12




unanankiwavgrdaviuds:inalng

IS wa | A 209,

e JEU

e Nwalnsas

o IWHSLIU

e DULNW %%
e Wuuou

e (OQLLAD

o [DSEYAYD

lwStay
UIDVF
LauduNsla
Usionov
2oUUM
CIVRED
STVl

13



Signs and Symptoms

Specific Non specific

Early
e Generalized muscle rigidity
e Rapid increase expired carbon
dioxid (EtCO2)

e Tachycardia (First sign)
e Tachypnea

e Arrythmia
> e Hypotension/Hypertension
e Rapidly developing fever . EyEnesis

e Cola-colored urine
(myoglobinemia)

e Increased serum creatine
phosphate

e Metabolic acidosis
e Hyperkalemia
e Coagulopathy




Clinical Presentation

Metabolic

unexplained increase in Carbon
Dioxide production (rising EtCO,)
Mixed metabolic &respiratory
acidosis

Profuse sweating

Mottling of skin

Increased Oxygen consumption

Early Signs of MH Crisis

Cardiovascular

e Tachycardia.

e Cardiac arrhythmias, particularly
ectopic ventricular beats or
ventricular bigeminy.

e Unstable arterial blood pressure

Muscle

e Masseter spasm (trismus)
especially following
Succinylcholine administration

e generalised muscle rigidity




Clinical Presentation

Later signs of MH Crisis

Rapid Core Temperature Rise ©v& temp#® a1 e ) DUy ALy e

Hyperkalaemia

Increase blood myoglobin levels

Disseminated intravascular coagulation
Increase blood creatine phosphokinase levels

Severe cardiac arrhythmia or cardiac arrest
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0S8UIASaVaUdauLa:ovs (anestheticmachine and circuits)
N iy R (9 (51l ron: a0 150 AL
e quengautdu Case Lusnvav3U
e U1 vaporizer 2onMIALIASaVaUgndauldalaivds
axgoondu 10 aas/unih uiu 5 uin

e W3agU circuit
corrugated tubes
reservoir bag
ventilator bellow
soda lime




3sAistasaus:vunNusdnludUdanauidan
0Sguenuazauasauntssaw MH (MH cart)

giuazauasallasgu
[ ] Dantrolene 2g1vUo9 5 vials KSa 100 mg
[ ] Sterile water 500 ml (bottle) 4

[17.5 % NaHCO3 50 mEq (amp)
[ 150 % dextrose 50 ml (amp)

[ ] Furosemide 20 mg/amp (amp)
[ 120 % mannitol 500 ml (bottle)
[ ] Regular insulin (vial)

[ ] Amiodarone/Lidocaine without adrenaline (vial) 2
[150 ml, 20 ml, 10 ml syringes ag1va: 1
[ ] Heparin (vial) 1

= NN DNO

aunasaianauknilsvme

[ ] NG tubes

[ ] Foley catheter+sterile urinary catheterization set
[ ] Peritoneal lavage set

[ ] aowaradindnsula normal saline usidu 4o0C

[ 11V Normal saline usi§iu 4o0C 1000 ml

[ ] normal saline for irrigation wsi&iu 40C 1000 ml

WDWON A

aUnsaivavinSovangrdau

[ ] Breathing circuits+adapters
[ ] Breathing bag

[ ] Soda lime canisters

aunsaidue

[ ] aUasailumisi arterial line monitor
[ ] auasailuaisrin CVP monitor

[ ] auasaidomisasio ABG, urine

o1 =

Checklist d1ksSugnuazauasaidive twosavin1a: MH (MH cart)



35mistasgus:vuANSanlunUiranaul

1A9AISAISIQLBILLNUAISIIVENFaU axmla
e TIVA
e Neuraxial anesthesia

[ |
il

ddv
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35aistassus:vunNusaalunuirgnauidgv

ranl@gvmslhendauniowans:=aumsiaa MH

[aun succinylcholine ua: volatile anesthetics nad>

X (von Gﬁefo dvla’y

10 mL Muttiple Dose Vial

Succjpf{choline .
Chlorjefé Injedtjon, USP
' TN
ForIntravenous or Intramuscular ”

WARNING: Paralyzing Agent ¢
|2

i
= N

N20
Antihistamines
Propofol
Antibiotics
Etomidate
Vasoactive drugs
Ketamine
Neostigmine
Barbiturates
Atropine
Benzodiazepine
Local Anesthetics
Opiods
Droperidol
Non-depolarizing muscle relaxants

gailias:du non-triggering agents tkiia MH
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Focus on Malignant Hyperthermia (MH|)

* e MmslKk prophylactic dantrolene
When compared 10 out-of-hosp it COraoc ams s, SUCh avents inat ocour m e penopsralive

ot ‘ h respect o ther efidogy, the fact that they ore off trewed frithond I : I
S B Bl orBIG oot ord ACLS SosritiTa A e B i {5 Generol goludkangiuauuduunuuuau
approoch 10 MY 5 Busiralied below. ~ 1

1 2.

wutanWwuorenlasunisnaaaumiu MH

C

== Dantrolene ——}§ X
- : | ‘ LlL.ad
@ Remove triggering drugs

@ Airway management 2.5
ma/kg

| : : ¥ reecad may gre —_ — - I &
“v,\FO'eY catheter &IVifluids  \ meznse e KIALAQOIMSsNavadunldu MH

e | |VA s T O = . _
(KUauamssavrdiksu MH
Ca2+ channel Vh‘-) Sugar (D50 1cc/kg)

avad AYO'd blockers wimm® Insulin (0.1 U/kg)
= Bicarbonate wimm® Calcium (10mg/kg)

Cooling efforts e K+ levels
b
¢ DIClabs

MH HOTLINE
1-S00-MM-HYPER(M US, & Canada)
. / Q0113148647079 (worldwice)

REVewW ariicles contaned in this ssue claborale he unique charociershics of in-haspial periopern
ive Cardioc anest ond deineate the apgroach 10 eigh! clinical scenanos'?. The reoader 5 encour
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-—r 2 1

nseiUog1naonmsinSvuavasiy (masseter spasm) kavldsu succinylcholine
nIsuAsUs:LduULlazMsUnua avi
1.trsvdauog Waulnlaaun (Kavihandwnadadiuazonmsuaavuav MH oo

[AamuuKkaomnuu alkiimswidacialllasidenaavnlulsonns=Gu MH

MASSETER MUSCLE

A
[ SUPERFICIAL LAYER



o1AISUILdQY

a‘j@UJamommsmS\ma\)ﬂsw (masseter spasm) ravlasu succinylcholine

— G a—

AISUMISUS:LDULLa=NSURUD aod

2 1nSounndovigusvkiangaviiowodadin
IKUAUGALT

e ssvuMSIKendaulla=mswiaalunssimswWiaaluisvadsu

e 1038UNUEzaUASINTESA MH

o tssvANURAUAGLazo1MIsLLEavuav MH (MH cart)

o KIAWumMsKAasvau I;RUZUAMUISMSIOS8USBUANUSEATURUIEAGUIFED



a1nsuaavuodv VIH

A1sasIDMVKavUHUaNS

- AdWAUED QM
- 1Idgd3a - as>dwu myoglobin fuldaaua:Udand:
- 9190S2dwun1d: DIC

szg=A1stAa 91A1s 91AIsuaQL
- mstnSvuavaduiionsiu (masseterspasm) meakavldsu - mstwuyavmsuaulasanlsdluidaauavuasiu
. succinylcholine aukigloan (PaCO2, EtCO2)

>:tslisn - keb§r/kou (lawrlunsainduis maliov) - nd:daalunsa (pH d1) Taslus:ozusallu nad1nAISIWLUDY
- wastduéy ua:/kdo Walaue msuaulaoanlsa (respiratory acidosis)
- (MH3Sou K3aldgvaea1vsIalsH - azEaatbunsa (pH 912cladv 7.00) lag hamAMSINUYDY
- FdWwWedAA (cyanosis) msuaulapanlsduaznisAv vavasauandn was/kéa nMswsavuavlu

Szg:C1dUN - wastdutdy/TaiiiauakdonadvKo: Asuatua (respiratory & metabolic acidosis)

- 9euKADMEWLTUDPgLIAEY 43°C (109.4°F) - ssaulduaaidguluidaaaw (hyperkalemia)
- stdUAUBUMILa:AIUGUYYRRAGIULU 1Eaadh (SpO2, Pa0?2) - asrdwunaukdBlduiRaund (ECG: peak T wave, PVCs)
- ndudotnonvd
- Jaan:0udinlaa
- Jaan=oonuoe/luoan

S:g:Kav - AdzdeavaniRadndinig W - s:qu BUN, creatinine, CK uidaawudiu




nWUsenlasunisddadeiiurn:tlu MH veu: peri-operation

1.kgasnns=Aaund: MH AuR wWu snavaauvstialos:ike

2. Bonuannuyigkdonniuddyadus ua:udvAasuwnglrworsankgarida

3. WasulASavaugidauua:ovastigmalonluinmsluilousiauaavsialos:ike KEoa1pB9ma
axo self-inflating bag uazavasoondpulnu

4. lkmssavmu “uuamvaissavl Malignant hyperthermia”

KiaWuaavn1aand tKsavas:auuavasdavlaglsordaunivkasaataasam
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wudnvaissavi Malignant hyperthermia

@ A1SSAUIDILWAI:E
ﬁcv\cllv\m v g dockior

)@ 2.5 mg/kg IV then 1 mglkg g 6 hr auaua1Msia
(uunaesouavaaldiiu 10 ua/an dasaumssawn) _ @
A1SSAVININAIATS

-tkoandou 100% das1 10 LPM wumsydromiald (minute ventilation) wWu 2 im
-uAlund: acidosis > 7.5% NaHCO; 1-2 mEqg/kg
-uAly hyperkalemia > Rl 10 unit + 50 % glucose 50 ml

ATy arrhythmia AtAa1n hyperkalemia > CaCl, k%o calcium gluconate 2-5 mg/kg +- furosemide
@ Astilisvlus=a: 24-48 su | -a09auknls wMedrI8e38cv wu lrrigation Gre saline 1§u

-ANDU100AGEIDU
-msuaulaoanlsdav
-KBIAUNQIOKI:
-ANWAUEaad/av
-[dgv, hypothermia
-Acidosis

-Blood sugar
-Myoglobinuria (Jaa1n:3ilaa) msasionwkovuguams (41i)
- Arterial blood gases
- CPK, LDH, myoglobin
- Electrolytes
-Platelet count



wudnmvaissavl Malignant hyperthermia

European Malignant Hyperthermia Group [a update guideline
VIH kU ud 2024
o WlaTAsuuztihlkWasu Machine > wuzthlkaaa Volatile agent
e (g MV u1nnd1AIUnd 2-3 1 + Oxygen flow at least 10 LPM
e {5 Activated Charcoal filters (& Inspiratory limb uas
Expiratory limb uazuuztihwasu Filter nn 1 su
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NDC 42367-540-32 _ Single Use Ony-
Sterile Discard Unused Pripy
R ony

'Ryanodex

(dantrolene sodium)
for injectable suspension

Reconstitution yields 50 mg/mL

For treatment of malignant hyperthermia
along with the appropriate supportive measires

For Intravenous Use Only
~ Reconstitute with Sterile Water for Injection, 5

_—

dantrolene

Y

0
0 Nn? \ /

T

Dantrolene
C14H'|0N405

n
Revonto

20 mg

For treatment of maiignant hypertherma

FOR INT RAVENOUS USE ONLY
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dantrolene

NDC 42367-540-32 _ Single Use Ony-
Sterile Discard Unused Pory
R ony

Ryanodex

(dantrolene sodium)
for injectable suspension

Reconstitution yields 50 mg/mL

For treatment of malignant hyperthermia
along with the appropriate supportive measures

For Intravenous Use Only
Reconstitute with Sterile Water for Injection, 15

lasvaswentdu hydantoin derivative, Dantrolene
a:a19lulvouladuin wazazargludnlud

DANTRIUM®/REVONTO® = dantrolene sodium 20 mg + mannitol 3 g
(kwau sterile water. 60 mL wauua:zwerdu solution suludaznou rsowe > 20
SUln

RYANODEX?® (dantrolene sodium) = dantrolene sodium 250 mg +
mannitol 0.125 g

(Awau sterile water 5 mL weauldddudu (orange-colored uniform,
opaque suspension)

29



dantrolene
- N Dloch &1 11 (26\?/ AW )

How Dantrolene works as
antidote for succinylcholine?

Skeletal muscle

mechanism of action

>>> muscle relaxant aangnsn skeletal muscle
[Ugugvnmsuaosucalcium

21n sarcoplasmic reticulum iU myoplasm

g1UluOwaco neuromuscular transmissiontas
[UGwaco myocardium.

AMSAAvIWUI 91do1[Udu receptorin RyR1
calcium channel.

30



“dantrolene

wmse oo ACVErse effects of dantrolene
Ryanodex
(dantrolene sodium)
I S”j?“ e Central nervous system side effects wuuoaeo soudiv speech & visual disturbances, mental
e depression ,confusion, hallucinations, headache, insomnia ,exacerbation KSo precipitation
Teemoo seizures, U nervousness
u e respiratory depression wuluuoag
e Gastrointestinal effects 1su bad taste, anorexia, nausea, vomiting, abdominal cramps,
diarrhea.
e Hepatic side effects wsu liver enzymes Ej\)ﬁUllUU asymptomatic waz/KSo bilirubin, sutisvga
91910u fatal ua: nonfatal hepatitis.
e bone marrow damage
e diffuse myalgias, backache
e dermatologic reactions
e transient cardiovascular reactions
e crystalluria
e Muscle weakness o1owulduirukairgdu
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dantrolene
Drug interactionfugidu

e Calcium channel blockers ** Kiulgsouautdavia wu diltiazem/verapamil
MikLAa severe cardiovascular collapse, arrhythmias, myocardial depressions, hyperkalemia.

o o . 1 . . o 2 —_ = 2&?1.1236 g Discar?i"l]J%ISsgfieP%%
e Nondepolarizing neuromuscular blocking agents wu vecuronium bromide rilAldasugnsen 2 anOde;x(utw
e CNS depressants: 1aSuSedative action aseild Benzodiazepines 2:1a5ugns muscle weakness | (da%’mene sodiun
for injectable suspension

11250 mg per vial

Reconstitution yields 50 mg/mlL
For treatment of malignant hyperthermia,

L 2 1
M"aww S/E laun
@ () ﬂ é- "] U lG a d a u ll. S\) Reconstitute with Sterile Water for Injecto, 1

Calcium Channel e paulda/ondou

Blockers .
* UIVAITWGoU
Diphydropyridine Non-Diphydropyridine e VULV
Amlodipine Verapamil
Nicardipine Diltiazem
Nifedipine Dantrolene 38wauen > tu 1 vdaid Dantrolene 20 ua. souAu mannitol tusywo 3 ASu
Nimodipine tkazarslutihnau 60 va. wddweag1vLsy
Felodipine mslk dantrolene pasidan{knvKaoaldoadidiunaiv kSakaaaldaadlkey

WoalavaAu venous thrombosis

“* ndanlanunsalkldAidoniduidaadiund sunaesasousn 2.5 un/an ua:lksuunaduloggaisaauauavdanissn
1ndasinsiduvavkilpanav, [anav, msuaulasanlsdluldaadiav armsinSouavadiuitioanav

*** max dose 30mg/kg ***

Dihydropyridines end in "-ine" while
non-dihydropyridines have no "-ine" endings

32



Laboratory Malignant hyperthermia

Increase **
o K e ABG (Respiratory & Metabolic acidosis)
e Myoglobinuria e Lactic acidosis
o Cr
 BUN
e CK (Creatine kinase)
e LFT
e LHD (Lactate dehydrogenases)
e Coagulogram > kiaildaaaoninaundisouade Adsid Fibrinogen wa: D-dimer



ﬂ'llsiﬁﬁwaSuwua:muu:m
AU MH unsy1diwdoe

UWn&dovlkAasue uazmANUNIAYIAUA1I: MH nusymwd:)afuswa BoalAgdnu AUFUWUSUaYA1D: MH AUWUSASSY 5 St nuaumsw
wasmstissviuvauznagiundnga soudvius:o: nWUJﬂf]CﬂUllED lLas asuwﬂ\)[amana 1Aian1d: MH quymua\)wUJa ey1GRLAEITDY
muJuma\ﬁhuauaﬂuunamsm\)msuwnﬂnﬂnsvnunsumssnm kéoilnSovkUedamIWouaavauliidadnuidavdanistia MH

007

wa/ L/ Wuav/an

%  12.5%

av th th 91/ Kaw

s:auauduwusuavayraauvlonadu MH a4
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1.1iatAa malignant hyperthermia crisis k3ataidouvdlunisigen
dantrolene (auuudnvUzUaEv malignant hyperthermia) Isowenuia
dve AvAAsSTuazasunIUs:INA aisadadauaiasn dantrolene Tdaasa
24 5Ty Maamuucve dvdslld (Joyaargavavshusuen dantrolene wu
5un 24 w.g. 2567)

2. 1kTsowenunaniiaduus=avA:den InsAwrdiadavadosmnamUunagind
Ngamus19de de 1 lagusvdoyanno:ualden doyaveaviUrs Galsoweiuia
ndovmsigen wiaukuglavlnsAwrvavupnanawsadiadonauldsouny
stysudUgINdavAISIaUAAANDISUEN

3.TsoweunanidanuUs:avAn=dovidondovus:aiuvulumsdadveiiaynains
lunsuISUEPY wSausuiNasaumMIGDglunIsPaKIWIKU:Lazyna1asluns
SUdve

4.1liov21a81 dantrolene Tinsso:aauavidudaiuiuuazndsa:savils
A 9euknid 59-86 °F ks 15-30°C dvuu tialksrgvavamwlagiawi:
stk3wnsvudvikaamvuiivausiusa Isowsvrandovmsliorussogav
lumsuzAkuizan uakaniasvaislauuav

5.1kIsowenuranavdekdawunid: malignant hyperthermia stovuidooli
s1dng1agddeyey 9 nswulaguuudriunludunnmsliens:dundusdnuovUde
Wos1wInenduddeyegy d:ldauisaliusousiusioviugUdgua:msiaa
gutmsaiuav malignant hyperthermialu Us:inflngaall

puINWYHURANITAUAL871NANI9e malignant hyperthermia

Call for help, udvAaLuWntuasNULAUA, Ta92ae1 Dantrolene VUM

o wyauninsssu 1dun succinylcholine, volatile anesthetic agents wasin vaporizer 8an
e I 02 100% fAuflow GIGAUATINY minute ventilation 1u 2-3 in
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