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[Abstract] Malignant hyperthermia (MH) is a rare perioperative disease with autosomal dominant inheritance,
and its pathogenesis involves specific gene mutations. lts clinical feature is that conventional anesthetics can
trigger abnormally high metabolic reactions in skeletal muscles. Although the incidence of this disease is low, the
condition is dangerous, progresses rapidly, and has a high mortality rate; Its treatment relies on early diagnosis, timely
application of the specific drug Dantrolene Sodium, and rapid and orderly comprehensive symptomatic supportive
treatment. MH is a critical perioperative emergency that can occur during surgery. It presents with symptoms such as
hyperpyrexia, metabolic acidosis, rhabdomyolysis, and dysfunction of multiple organ systems. If not treated promptly,
it can quickly lead to life-threatening arrhythmias and cardiac arrest. This condition serves as an essential teaching
example in anesthesia crisis resource management. As an effective teaching method, scenario simulation exercises can
comprehensively enhance medical staff 's personal technical, non-technical, and teamwork abilities through simulating
emergency scenarios, teaching assessments, and retrospective discussions, especially suitable for comprehensive
management training of fatal diseases. Many countries internationally have incorporated simulation exercises for MH
into their routine teaching and training systems. The effectiveness of teaching and training for anesthesiologists in MH
and their ability to handle anesthesia crisis events have been continuously improved through a periodic training model.
This article systematically reviews the research progress and practical experience of scenario simulation exercises in
emergency training for MH, with a focus on exploring how to establish a scenario simulation exercise plan for emergency
application and comprehensive symptomatic support treatment of Dantrolene Sodium based on the actual situation in
China, providing reference for improving the teaching and training quality of MH and other clinical crisis events.

[Key words] Scenario simulation exercise; Malignant hyperthermia;  Crisis event

Fund program: General Program of National Natural Science Foundation of China (82271289); Teaching
Research Project of Peking University Third Hospital , Xueyiku Special Project (2024bysyxyk10)

DOT: 10.3969/}.issn.1008-9691.2025.03.025

%‘@%m(malignant hyperthermia, MH )RR E ek S RUBE T Ak UAR 245 B8 FA e A A5 , T3 H B0 R % Lo
SPERAL R A DL , FLE A 382474 1/15 000 ~ 50 000, 4 B AT R RS | BT RE L A R
TZE NI JC S R BN, (E A B ik o T TR A R R e 24 L e MH % 975 5% UL, | 9 175 1 JRe 11U | 9 B0 2% 15 , 2% B AR U dp ™ o



* 382 - Y BE A A ARk

2025 4 6 H 4 32 %5 33 Chin J TCM WM Crit Care, June 2025, Vol.32, No.3

HIRRBRFE LI — 1 2018 4R PR 2 LR 20 2o
REBRIRES 4 % A (b E BT G SR IR0 2, 2020 4F
PR BRI SR 3 | R B
MAROR | £ iz Y BRI | RS 0 I B AT A
SRR ROA F . TR N TCZ T E AT, PEERRR
MH & % 2UR 3 22 FHMEIZ ST (multi-disciplinary team,
MDT) #2446 T PR R AL B AR . Horp, BT G R s A T
B MH 20T e 4 DRI 2

20 tH4g 70 4RAR, E bR 1 #8436 I iR ] MH Rk
i FHl AR K R AE RN 80% B2 6% ~ 109% H: & H K
T 2020 4F 11 H ST HIPH AR AL ERA I
FRASEFH , 455K T [ P9 R 2 T A g L SR, RIVEA
FRRLZ AT FH AT 3 s 2R 2 5 R R0A IR 3 5
MH BOARCE . 12 #RHAT BN o e g | R S
Wr iR A AR . R, TR 2 E 50K MH A2
BN ISR T2 NE Rz AT,

TSRSV 25 SRR O BT ol BRI T
ARG 5, 12 ) E AL AR B T I o) U
AL AT BN A I MH SR T
2R | BT AL R O R TR R I
BEINL, L2 ORI 2 RGP, RBCERN P R
FVEMZEG] . EN MH 2835 ) THRR B, # i 5E
REAPLE 2R T T LA 82 ) MR B o BE Al MH 255 80R
BRI, J2 I R BRI 27 o B2 ) 08 N A A D i 2
172 AR SR S R AR MH 7 54U 3 2 107 P BRCR |
R, DA IS B AR R i e [ P9 M 285301 A
FLARHELL MH SRR IR R FE LR BRRE 1 B $E 7T
1 MH 5l Bk

MH 5 SO Zot B R 5 SR AL AR IS & Tl
LR B2 (case-based learning, CBL) 7 kAT, A2 .
YR Ve BT, B B R E R, A
57 AR MH IR BT A, B 7Rt Y MH 2
g,

B MH AIFFE TR A AR 22 [ SR XA AR IR T MH %
FTEEFE AL, an3E & MH 11323 (MH Association of the United
States, MHAUS): ]3]\ K YN MH 2% 21 (European MH Group,
EMHG)™ Jt3% MH 2211 e [ 7 (4 gk o B s i 48 i
S AR 504 MH BT 2%, e ZURBLA 2 0]
KA B FE R KR SO MH B3I T AR T £ 5 a9 %
FEBHR. EMHG ., MHAUS @UFAR % A BT A Ll A 5L
SZHCEFFAN LN MH fabl. 7EEE, MH MO B
SR L) B2 051 N I 2 e A B B T HLAG) B IR I
ZRHATA % ] MH B2 | SO B A R 7
RS2 PR BN S5 2 e A B SRR 5 AR LUK SR AL
RIET e TSR 2 MR BTN IR %, MH
B AT AT R HENEY, RETERDS
A MH ZF U IR RIS, T 2= Y s e A
AT

2 MH BEELEGRE

21 A GAACE [ Br MH 5 R B 3R 7 R 8h MDT.
MH 75 B AR 01 38 25 A AN LIRR A} BRI R 32, th AR =
R FAE AR B R DA R R S 5
IR B} = U B A3 ) 6 57 B 97 B AP B #  %5o BRIBR
PRk . TR 2 BA St (14 PR & B AR | BT 2 IE 1% v o
S LS R T, B PRSI AR I RS AL B D AR B
IA g 4% 1 JEE ity 415 (extracorporeal membrane oxygenation,
ECMO) ¥JJ& MDT H FZ M L RHETT T8, 257 FHAT BAIE &
L5 P R AR IR O, T R I PR IR R R i
T NFRE Va9 53 (intensive care unit, ICU ), MH i 1 ]
T RSN 5 S0 P R 0 58 R o o) ) RS 1
T HE B 2R R, R I e Il e 4 By 48,
S2.LA MH 93 v (1 2225 B1 A A, s Bk B (] (9 B 52 AN 3E
Vi K R LS Z 2 BT BA . Cain 255 AORIFSE
AL, YT HLA RN MH SO i — % B 9 MDT. il i
AT B 7 703 AT A A AR, T 4 b B MH S AL, FR I
R% 4,

JPR IR 1 Vi P BA 17 5% MUHL 155 355 5 40038 25 K T4, 4
FEARE AR | 220 R BA St 202 P 25 | DA 2 45 SRR R A5
FUFBGFE IWAF . MH A R 2R 5 PRI, it rh i
TS S A Y o LA R PRI I O 2 S it
AROR R T, TR R R T MH 2 W5 55012
W | JEAR K SHFAYT | Shih ksl B T BE AU 955
Py LR T MH B ROA 1 XU Bk ) 78 A BT
S LURRERR R 3 i 22 R AL R pMERaR s

MH B3 P 28GRI L 2P 8 S = KA

RO SR S I 5 . RIERH L 67 5 MH 1% BB 40
G N . BREERE B TR S BT T Sk H A BA
o FEAL S, BEAERFSE S R S AT T 4y, RIRIER TR
BOCFRRTE , I A [RISE B €00 15 5 1R I [ 22 Tk
Fo—NIE . TEWAER TS T T 2ckeh A eI LAY
G PR IT T 2524 Bk BA B 5% R v E B g 12 I
Do TALER : BRI A2 AR R R e S
+ WA HLEh A
2.2 WBERCE AR
22.1 MH 2807% : MH 2 R 8 2o st i i &
A EEAE . MH 20BCE R PF HbR A A0 H At 2R i 75 FE
AR AN R I ORI L VR L ¥8 R ) it AT — 3 A7 A, i
AR AT T MH AR R A Ak
i SN == 23R S B PN B Rl N TR Tl S
MHAUS # 75 TR 5 5 L 75 B 8030 A s o — R il B MH
KOG I P A A 2RO R B B AT T
LR 1.
222 Y mEAE BB s T AL SRR R
TN B (cognitive aid, CA), CA J& MHAUS #£{1Lf5 MH ¢
BT RHE BRI, CA B—Fh2E T B T H, N
BB B 7 FE A B A PR R R A A 22



R E P TIESS A 2825 2025 4F 6 45 32 4545 3 ] Chin J TCM WM Crit Care, June 2025, Vol.32, No.3

* 383 -

#z1 MH S¥EYmREEHT

Tk 24 FEHE

W PRGN KBRS HK . RIR ISk R ISR
BRI R FuRa3 N § 5 N LY 1717
BTFEAh | 2 A Rk B R MERAT

VR AR ITER
el 3 5

Rk Pk, kA UKEE

T s AT

CA 75 MH 2@ A VF 2 AR R TR 40 MH
THUET AU CA 280 R5 . MH FALRT 288
T EMHG Fl MHAUS (B )5 ZiHM MH 280887, 1l 5] 54
VEFARYE B BRI TG IR 739447 (clinical grading scale,
CGS) FEPREMT LW . 4RI CA 16 MH 280 ]
FERAEEBRWMAE T B 45E T MH 280 M 2802~
RAMERIE R MO REFEE. SRR R 7%
R 2RO, A A B 5L SR i i TR 5 1 R s BRI
R ERA Z 2= BHA B G B 5 5 AR L L E
SV TR 5 A RN E AL TP BT, A A BT
R A B Rk O CA TR TR Ak R 5 4 ]
B FF RS , 2 52 81 H B P 2R O e AR (s [
P ETESE . Harrison 252V R L CA R 5 MH 5 &
AT R B ROIR B VI G, 2B R 59 A1 BAEL CA R,
M7 2 30 A5 2 114 AT AU A AR A T X1 CAL B ROIREES
T, RAFAYICAL NS W EES AT Re R SR 1 32 B2, AN 24
& CA & FECNFAE A AL FREE T, 15 B A 25 45 B A0 i R B
AR, A R F ARG B BT BN, CA B R
TR E P A BRI IR ZERRAR 73%, BEHH CA T2 BERL 7 25
TR T R
22,3 HALY) R ECEAETE B0 PE dbREN 24 B LRGSR
HRFEL TR R A R 205 5 55 2
2 AR AR | X BB I LA P bR e T
MH 15 BRI 2 (g 25 b A Tl a2

MH 175 BEAD I 25 o 75 23 FH 0 ) H At o A
T AL B SO AR S M8 TR B 17 A R S R A M
BEASA 5 T VR 3 B A T R 1o U 2
DA (18 905 P T St R S 0 2 o PR e P < L A T A R
WA 24400, LUTE SRR LT S St o Rl 22
3 MH EEENEGRE

MH i BEADE 25 th BS IR 5 54 B 25 ) 52 4%
TR AR, W B I B SR R B A AR,
18 Bl 5 BB IR R A T SLAR A MH 22 SJHESE
31 MIREIREGE SRR IS BRI R ) 46 26
TR PRI A K MH R S AR L I S R
TRALXT BEARRA I AR W BRA . PRI 0% 58 0T 1Y R
[, 308 7 R UL Ge A2 IR 120145 G CBL T jil
) (N BCEEIE S AL . MRS 12 a2 Bt
T4 AR I R A T BRI

(6], AT BA R 53 A MH 280 L CA SR RO 15 8
iR A B ERAR | W28 A5 202 B 11 22 >0 MH AHSCANAL

MH 135 S AS A0 20T L i 30 X PR 1 47 A1 BA B TR
P AT ER . BRIEX AU T ol gUmil s . 4
GUH DA R 5 A A A A7 A B4 [ R 5 BB 25 L &
FINEI R I LR SRR
3.2 LD S5 - KU 2R BB TR 8] 5 & TR
=R GIERTFAR TS RR AR . th ER ARSI A
PEAT ERFABUA . MH BLUUE 3 (SR PG LR s AT, f A
ATPAIE R TE WP A B, T ARG 51 A Ak 2 B AR A
SEWR WA AR AR AU, ORI =OR — 4R Ml TR 5%
TR FIEFAE FBR . S min 5 MEHRAE & T IE R T,
AN R e MH AR . TR BRI SE 3 B T AR
{7 JULPA FEEBSE , SR RIAR R TSR PR BRI o AP R RIS I
D BEA TR S A g AT BELGE , P R ) Rl an ] [m] B2 2P
BRI LR K0 TR 25, JFAE Db L5 | il 5 AR
MH AP AR B T A A2 Ao PRI B DT HE R S 47 (A
FE SR B MH FHLEE R EL CA 2ofii e R Bry
GCS PPl A2 W, IE SR N Ay S8 A 1 Rk
PRI 1T B G T A RIS DT R IER B B S TN RIS
BRITS7 RIS Sh 2k, Va4 14 MH 2R 412170

JRR TR i 4F- % B2 D8 45 MH 2080, S5 Wil 2R B
L, Ob i FAE R R DA T IR L BHRAE . RIS
FAREG LU @R R s 1A ANRSE, BEEIT 467 T
P - IR P LR VKAR | DR OE A5 FE A T A B R 5 43 2540 1
T PR W i AL A MR A RO 254 5 AR R SR Bl
ok i K PR AR AR HEAT S S A AT TR IR BRAE R 5 AR IC %
b LR A RS B BBt AR B S B B
P4 5 MLl E ARG B PR SR T ABC & o TR Rk
b A T R A Bl 5 S R4 R AR S 3l DT, 25045
PR B B FL S 2500 B 25 M R B PR B A
B St ML AT o B o 5 A, O SRR 47 AT BAA T
ECMO., I, 5 5 A0 3 4P B (1) JF O gR {5, R4
A DUSE B 259047 R BR B L O il S IR AR )T . AL R 2
38.5°C, fF 1L FElL . 22id WOR 5 B E S BT, fr i
T ARSI SRR TARE | RAER} o5 AR B BRI e Al 2
RS TN ICU dREHRYT .

AP R A v, AT AR B3 AT RN CA L JF Fe i
) B A2 PR S A5 1, B B P BASE A s S8 iR 55 o (5 B4
SR B 2 RT3, AT SN RE R B AR 2R
3.3 EHEVNE RS B RERIABATR A
JEAEVEO A BA R R AR B . BB B MH 1 SR DL
GREGHIY T T MH B i

WEAERIT ST T, fie 6 DL A1 98 [RLBTAE P A ) il Ak B 3R
T, WAl AR K B T R IR 25 iR He st 2
HESRAE O PRHEARENZA B0 | A | TR T AR DG R
& BAE BRI, GRS BRI HE N, FZ5Y)



- 384 -

P E PP ERASS ARG 2025 4F 6 55 32 555 38 Chin J TCM WM Crit Care, June 2025, Vol.32, No.3

FASER MH 175 BB DL 20 B A T B AR U ff (e 462
AR SE BRERAE AR 5 —2eishit g, 75 20 MH 20
TEYIREHEATIRAL , URE A G M B A 22 e e 3 24T
W5 G R —RRCE , WA BRI TS
GRS
4 3t MH [BEERIRSHFH EHITEN

MH 554 D038 575 3 T I8 2 e e A S 7 WL 1T A
SERITM . = NI HIROBTT 45 R, 3250 MH 5
ST 5 )1 2Lt DR T DT RS 200 45 W 0 ol
81 FH 7 T 125 P B R 2 TG i 5 BV ARG
WFFE 45 9 R, 4552 40 MH S5 R L 2R R I B 1 7E AT
JEI L RS XS S5 MR RN, Kok
T BERH SRR N A 2 e T L R R B A Rah
LASETHRR BRI I T S R 102i & 2ofihie

(A AR T L, TSR FE N0 ML B2 1 R T i TG
P d R B P ARE B AYF 2 TR MH 5 SR i
Sl A\ BEST LR B BB IS 200l B T I 25
MH 75 85 65 40038 25 ) 78 U MUAE T4 185 %8 % MIH S 1 i 8
TRRES) I AE T REBURCA S TR MH (98 4 , R BE b % 4
IR AT
5 B O®

I R4S 2R e ML R L RS R % L B A HL Bt
5 T ZOE LR I RIS WL B8 P A H 250 5, BB
A Y R P K HBAR T T AL OB IOR . MH 4R
T ZEEHLE, SRR SR 2. B, MH
F9 155 2 BOIA B R R B MDT X, LA IR 2 24 R
S5 R ZAE MH 2R h & 25 AR,
T AR AL ) R LA

TEBR RIS, & 7 BIE AR S SRR B, 2
I RIEHLI L, G SRk S E 2 T A, B
HT R RIS EA . B ARRHE T
A, Hepad B b R 840 2 e A B IR R AL
B ARG RIE A, B3R A DMERE 1 . W5 =R
T RARAEAL | AL A RIS . RIS, BV T I R s ML
T I e B RS B, I S e il v A 1 A )BT, 52 3
RIFBEFN B E IR, 5IASEBEB e BE  BeE T A
a  AARBHE TG R S LS A e T
FIZEMRIE A (& B IR AR 7E R 25 phe

Sk
(1] SRBH, B2 ki (J] PHRpm-2eE | 2001, 21 (10):
604-606.

(2] A ER 2 2RI o3 2 B BHRR I 2 4 b [ B 9 A g 4
Lgg AP ()], vhAEBE AR5 | 2018, 98 (38): 3052-3059. DOL:
10.3760/cma.j.issn.0376-2491.2018.38.002.

[3] PREPHEEREALE FIGRTARH . hEpTAEE R TR
AR (2020 JO) [1]. FPARFRBES 293k, 2021, 41 (1): 20-25. DOL:
10.3760/cma.j.cn131073.20210102.00107.

[4] Ording H. Incidence of malignant hyperthermia in Denmark [J].
Anesth Analg, 1985, 64 (7): 700-704.

[5] Litman RS, Rosenberg H. Malignant hyperthermia: update on
susceptibility testing [J]. JAMA, 2005, 293 (23): 2918-2924. DOI:
10.1001/jama.293.23.2918.

[ 6] Rosenberg H, Davis M, James D, et al. Malignant hyperthermia [J].

[7]

(8]

[9

[

[10]

[11]

[15]

[16

[

[17]

[18]

[19]

[20]

[21]

[26]

Orphanet J Rare Dis, 2007, 2: 21. DOI: 10.1186/1750-1172-2-21.
Rosero EB, Adesanya AO, Timaran CH, et al. Trends and
outcomes of malignant hyperthermia in the United States,
2000 to 2005 [J]. Anesthesiology, 2009, 110 (1): 89-94. DOLI:
10.1097/ALN.0b013e318190bb08.
Li ZQ, Liu KX, Guo XY. Dantrolene available in China for
malignant hyperthermia treatment [J]. Anesthesiology, 2022, 136:
515-516. DOI: https://doi.org/10.1097/ALN.0000000000003998.
Cain CL, Riess ML, Gettrust L, et al. Malignant hyperthermia
crisis: optimizing patient outcomes through simulation and
interdisciplinary collaboration [J]. AORN J, 2014, 99 (2): 301-308;
quiz 309-311. DOI: 10.1016/j.a0rn.2013.06.012.
Sousa CS, Bispo DM, Cunha AL, et al. Educational intervention on
malignant hyperthermia with nursing professionals of the operating
room [J]. Rev Esc Enferm USP, 2015, 49 (2): 292-297. DOI:
10.1590/S0080-623420150000200015.
Quick J, Murthy R, Goyal N, et al. Malignant hyperthermia: an
anesthesiology simulation case for early anesthesia providers [J].
MedEdPORTAL, 2017, 13: 10550. DOI: 10.15766/mep_2374—
8265.10550.
ACE , SR B SR TR A T T e e RO
AL A N (7). TRARRRIESAE , 2021, 41 (1): 16-19.
DOI: 10.3760/cma.j.cn131073.20201207.00106.
Rosenberg H, Pollock N, Schiemann A, et al. Malignant
hyperthermia: a review [J]. Orphanet J Rare Dis, 2015, 10: 93. DOI:
10.1186/s13023-015-0310-1.
Riiffert H, Bastian B, Bendixen D, et al. Consensus guidelines on
perioperative management of malignant hyperthermia suspected or
susceptible patients from the European Malignant Hyperthermia
Group [J]. Br J Anaesth, 2021, 126 (1): 120-130. DOI: 10.1016/
j-bja.2020.09.029.
Fletcher JE, Rosenberg H, Aggarwal M. Comparison of European
and North American malignant hyperthermia diagnostic protocol
outcomes for use in genetic studies [J]. Anesthesiology, 1999, 90 (3):
654-661. DOL: 10.1097/00000542-199903000-00005.
o [ By 7 O [ PR s i e it 2 AR B~ 032 . 24T e
JRRAEE ) PRI AR BN R 228 1], Hh AR RRAEA A48 L 2020, 40 (11):
1309-1312. DOI: 10.3760/cma.j.cn131073.20200302.01108.
Pinyavat T, Wong C, Rosenberg H. Development and evolution
of the MHAUS cognitive aid for malignant hyperthermia [J]. BMC
Anesthesiol, 2014, 14 (Suppl 1): A25. DOI: 10.1186/1471-2253—
14-S1-A25.
Eismann H, Breuer G, Flentje M. Further development of crew
resource management training: needs assessment by means of
teamwork—context analysis in anesthesia and intensive care
teams [J]. Anaesthesiologie, 2022, 71 (Suppl 2): 180-189. DOI:
10.1007/s00101-022-01170-3.
Ebbitt L, Johnson E, Herndon B, et al. Suspected malignant
hyperthermia and the application of a multidisciplinary response [J].
Healthcare (Basel), 2020, 8 (3): 328. DOI: 10.3390/healthcare
8030328.
GhM , ARIESE , JRBH , 45 . RyR1 BN 5828 S RAENLA R R LA
Je PR RIS TS0 (). FRARIRIESA 2R, 2021, 41 (11): 1330~
1333. DOL: 10.3760/cma.j.cn131073.20210320.01112.
G R ARG L SE I G R U B 1 2
R TERREARL AT P H (1], B S, 2024,
41 (6): 75-80. DOI: 10.3969/}.issn.1674-490X.2024.06.010.
Harrison TK, Manser T, Howard SK, et al. Use of cognitive aids in
a simulated anesthetic crisis [J]. Anesth Analg, 2006, 103 (3): 551-
556. DOI: 10.1213/01.ane.0000229718.02478.c4.
Arriaga AF, Bader AM, Wong JM, et al. Simulation—based trial of
surgical—crisis checklists [J]. N Engl J Med, 2013, 368 (3): 246-253.
DOI: 10.1056/NEJMsa1204720.
Boet S. Low—cost, easy—to—make simulated dantrolene for malignant
hyperthermia scenarios [J]. Acta Anaesthesiol Scand, 2014, 58 (3):
372-373.DOL: 10.1111/aas.12272.
MEYL SR ARITR | 55 BT R 3 25 4 I B 2
TEGTE R IR R PR ()] PR E A, 2024,
44 (2): 105-108. DOI: 10.3760/cma.j.cn115259-20230331-00350.
Ho PT, Carvalho B, Sun EC, et al. Cost—benefit analysis of
maintaining a fully stocked malignant hyperthermia cart versus
an initial dantrolene treatment dose for maternity units [J].
Anesthesiology, 2018, 129 (2): 249-259. DOI: 10.1097/
ALN.0000000000002231.

(Hickii F 49 2024-12-26)

(FTLH4H - ’E5&Al)



