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= Abstract =
Analysis of Reported Cases of Malignant Hyperthermia in Korea

Hong-Seuk Yang, M.D., Sook-Hee Park, M.D., Dae Young Kim, M.D.
and Byung-Te Suh, M.D.

Department of Anesthesiology, Asan Medical Center, College of Medicine,
University of Ulsan, Seoul, Korea

Background: Malignant hyperthermia (MH) is a hypermetabolic disorder of skeletal muscle that
manifests after exposure to triggering episodes such as halothane or succinylcholine. The first case was
reported in Australia on 1960 by Denborough. In Korea the first case report was made by Lim on 1971.
The authors retrospectively analysed the reported cases of MH and/or masseter muscle rigidity in Korea
for the establishment of appropriate diagnostic criteria and rapid treatment.

Methods: Twenty-one cases of MH and 2 cases of masseter muscle rigidity were analysed retro-
spectively form 1971 to 1995. These cases were reported in Journal of Korea Society of Anesthesiology
and Journal of Research Institute of Medical Science of Korea. The analyzed items were age, department,
anesthesia, symptoms and signs, drugs for treatment, history of patient and family and prognosis of MH.

Results: The incidence of MH was higher in male patients below the 4th decade of life. The rate
was 0.6 per year from 1971 to 1995. In nineteen patients, inhalation anesthetics with succinylcholine
were suspected as triggering agents and 4 patients’ conditions were related to spinal anesthesia by
tetracaine. Only one case of MH occured within 10 min. after induction, but 22 cases occured during
operations-of the recovery period, and one case in the ward. The most common initial signs were muscle
rigidity, high fever with arrhythmia and increased blood pressure. Related laboratory findings wete
acidosis, elevated end tidal CO;, and hyperkalemia. Six cases had family histories or past histoties related
to MH.

Conclusions: The incidence of MH is progressively increasing in- Korea. But MH will be prevented
and treated effctively. So we should prepare a monitoring system for early detection and a supply of
dantrolene for treatment. These precautions will spread nationwide and will need the support of the
anesthesiology society and the goverment. (Korean J Anesthesiol 1999; 37: 105~112)

Key Words: Hyperthermia: malignant.
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M &

oA 319 F(malignant hyperthermia) w39} ¥

Hol =EA Asle F¥EToE FHEY gAY
Zell & WA Y TFA 45, 71T oliste
&89 71 2243 nd 3§ 5Pz Pt
A e FAHYU 29 ¥4k olyel central core
disease, muscular dystrophy, periodic paralysis, myoto-
nia congenita §-3 Z QAL AEH ¢ A B
St 5 AAH B4R Bl iz &k 1960
d DenboroughBo]” H-& Hudt o)F Mz wajo|
7tsl2 ghct. w3 Ak A xgHer A
gl 75% ol4delgler} 19751 Harrisono| 2|82
daltrolene-& A& ol 10% olskx Ast=igiet. >

¥} u|=Ze] Malignant Hyperthermia Association of
the United States (MHAUS)?} Zto] Fujolle &
AT D737 A-YE olF dndF HMAE 4
¥} dantrolene®] FF-& $Ast3 12y} halothane-
caffeine contracture test 5 ¥<1g % HAE ohF
& AASA Zaa k. HTelle B o A
etz o $ste vFuld et e otgs
4% UAEE A48 + e $49% A4 o
WEg 71F0Z st HSEE LEA

AZAEE B} wE WAz} A XN8EE HY
AZE sted 1971 RE 1995Wd74A] FuljollA] B
38 dAnGdF 2ol UUD 234 B4
srt

e 9 &

WAL 1971438 1995\7kA) 257 ka3
H3A9% B2 FAol HndZez ¥ay
20008 2747 261€ vigoz AW o© 4F, 24
A7), k2ol A4 okl 24, A7 9 A, BA
43 154 5¢ Ak ¥ 2AelAE o4
7d% $AE AL 412 24 AAE AR
g Bag g JEez A3k

| ot

Ay BE¥LE Ay}l 18goz AAe 81.8%3°

o], 30ti7} 8%(36.4%)22 714 BEgten] 9M7tA) 3
2] (13.6%), 10th7} 39(13.6%)2- 2 30th o)Al 12
v (52.2%) 0] 2] t}(Table 1).

Ay Al7jellA] duE R 1970\ d el 6041(26.1%),
1980w d ol = 84d|(34.8%), 1990w tlolly= 94](39.1%)
7t EaEgick(Table 2). P EEe Y237t 84
(34.8%), YutLjTs 7o0(304%)9) £AR B©2 A
& HeckTable 3). FRehFst A4 BAE 2 16
#Ho2 2i87H)R 2, EH T &F A 104

Table 1, Distribution of Patients according to Age and
Sex

M F Total
0~9 2 1 3
10~19 5 0 5
20~29 2 2 4
30~39 7 @ 1 8
40~49 1 0 1
50< 2 0 2
Total 19 4 23

(): patients number of malignant hyperthermia after spinal
anesthesia, M: male, F: female.

Table 2. Incidence and Mortality Rates of Patients Ac-
cording to Years

Years Number of patients Mortality (%)
1970 6 4 (67)
1980 8 6 (67)
1990 9 3 (33

Table 3. Distribution of Patients According to Department

General Surgery
Orthopedic Surgery
Ophthalmology
ENT

Chest Surgery
Neurosurgery

_— e N 00

Total 23
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A, FF SR 4o, HAlgo] 24414 it

AF%a vldel ALH FalddlA FUAE atro-
pineZ 124](54.6%)°l1 A, glycopyrrolatex= 501|(22.7%)
o4 Foaion, AFFE ALsix] gL ASe
5l227%)9ch = €4 FAE BHSZ benzo-
diazepine#] 2] valiumo} 64l], opioid4]2] demerole] 5
A2 Fhg Bsken A FelstA e AE 4ol
o)A gl chH(Table 4).

vl FE A2 184joll4] pentothal sodivmg 19|
o4& halothaneE A8tk ul3FR oA FY
o} 19619129 halothaneo] 126ll2Z 7}a} gte
o, 2 AAnlHeN4 713y AABE Aste] suc-

Table 4. Premedication

Anticholinergics
Atropine 11
Glycopyrrolate
No

Sedatives or Opioids
Demerol
Morphine
Nalbupine
Luminal
Valium
Lorazepam
Midazolam
Dropenidol

W

— e s W WD W = A

Table 5. Anesthetic Agents

Induction
Pentotal sodium 16
Inhalation (halothane) 1
Muscle relaxants 17
(succinylcholine)
Maintenance
Inhalation, N2O with Halothane 10
Penthrane 1
Ether 1
Enflurane 3
Isoflurane 1
Spinal anesthesia Tetracaine 4

cinylcholineg A8l =3 Tz 1440)
A 18 AR o] glslen o F eddlellAe
succinylcholine® A|F-odslo] Alg AR ctn
B} TA2ulAZE tetracaine$ AHEE HEnl
7} el ARAcH(Table 5).

FARdF v 2L A F A F4o|
g vebd A7 vk RS AF 108 o]zt 19
@.5%), TEFNE 206(86.5%), FEo] B ¥ 3
B4 1614.5%), AN 16ll(4.5%)% cHTable 6).

742 wel vehd F4oze 244, 1d, Ay
9 F7tek EAwo] gixlen, 2 9 et ¥
Z, W4 Fo] ¢AFCKTable 7). 744 AA vehd
Z4L succinylcholine §of Z3o) 7= o] 124,
Hlwfo] GellollA] EbtRlom wdo] gojo] vEly
et

AALEAL2E dAA AFe] 1690014 Jslen
CPK (creatine phosphokinase)?} LDH (lactic dehydro-

Table 6. Time of First Suspected Symptomes of Malig-
nant Hyperthermia

Induction (within 10 min.) 1
Intraoperative 20
Recovery room 1
at Ward 1

Table 7. Common Symptoms and Signs

1) Muscle rigidity

2) Fever

3) Tachycardia, increased blood pressure.
4) Flushing

5) Sweating

Table 8. Laboratory Findings

1) Acidosis

2) Increased PaCO,, decreased PaO;
3) Increased CPK, LDH

4) Increased K™

5) Myoglobinuria

CPK: creatine phosphokinase, LDH: lactic dehydrogenase.
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genase)2] F7ket HRFEEF U EYrtEE4A
ol dstetL Botel F4ut T AR Jeluid
(Table 8).

288 EHoz o4 Alet vhfiele vl A
Fod St @4 100% 44Foigh Yol 224
Ao 19] bicarbonate, 3j<d A2} chloropromazine,
lidocaine®} o)A Fo] ¥ofx cH(Table 9). Dantro-
leneg 19931 o] 3rof] 2qjlol} A AL-8-x| ).

3 EL 104 A2 13ofollA] dglew &
AZFE 1247 ool AHLBE Foll APsiHe
U 2 F 4djellA e 24417} o] ¥ A Fe )
EFY v Eed R/ g3 S (dissemi-
nated intravascular coagulopathy, DIC)3} qFA3AlXLA o]
oIt AFE-2 1970:dhg} 1980w d thell A= 67%
Ao} 190 d el A= 33%2] AlgE-§ Eglck(Table
2). Dantrolene-g A8 #2} 29 5 19L& Aeis]
o AR ST 80 ke F4 LE 247 40
£ Foll dantroleneg o 50 mg, FHoZ 20
mg, ¥ AAEWAE F3tod 50 mgE Foidged
AZEY FHFIF 61 kg)e FHTAH 1A Foll 9
AEFE Folod 125 mgd Fofsictn ¥t

A 715elA e ool A% Bl CPK
71 29F% 5 A4s WEo] siglen 244

Table 9. Managements of Malignant Hyperthermia

Cooling

. Oxygen (100%)

Bicarbonate

. Steroid

. Diuretics

* Dantrolene: 2 cases on 1993 and 1996

“n H W e

Table 10. Past History and Family History

+ Family history (malignant hyperthermia history
in relatives) - 2 cases

+ Muscle atrophy in four extremity.

- Psychological treatment due to anxiety,

- Increase of CPK

- Syncope history during tooth extraction

CPK: creatine phosphokinase

T AYH Foll 3 olie) B A 3
97} gl2icH(Table 10).

1) &

G NEF-L vlHe fiso] YW FFFo
2 succinylcholine g A&3 7 $ollA] w4y ulEs
1/62,000, succinylcholine- 8 A}83812] v Yy
250,0000] 22, a3 A9} FAIgle] fAdadFe] oA
He 39§ ETggda 116,000, vpdleh #AIg
o] Auld F4U Uehle RE A$E FHdd
waggo) 174200002k #et® Aol WE WEE
Aol 1/50,000~1/100,0000]] Ao}l = 1/3,00
0~1/15,00001 2, ofo}s} 504] o]Felle =Frim
Bk Fuelld] G RRFe2 Had AnEl]
SA4ol4 FL 300 o] dFHFo] ghRFolglon
19901 o]l 1dell ¢F 19o] Hsglon) o] F
ole Axl F7tsEle FAolct. AA| 2367} Hoas]
glov Basx] 42 A £ wAHA £33 F
& X3tk o % ke Aoz 3 B2
2ZAE 19713988 1995W71A] 2597 Raxl Za)
E Aoz =AE s3lev, g $AU o
A%t 7z HYgollA dFae J 4 Aog F35
o Ze7l 41 7 Qo] i A X5 E 9
o F-oJit fAellA Ae]7} glo] AAIFHU Wz £
Ao] A &t Ho| of4l-E Fiolirh

ot dZ e F82| sarcoplasmic reticulum (SR)ol|
A #xslA gl Felse RS AU WA
g AL g F&3ln Uk FEAHAA T
E2 olo] RE FHndFolA A= glen, o
© FAA 199 131 $jxje) el 2% ryanodine
fale] W3} wlFoletn ¥oh'” g EEoNAG
Zo] ol AR M A7} Aol A
© DG 10071A] Foll4 @A 243te] FHE
A3, J4A X7 GE THATNAE PP,
FEAAT 943 E SIAT At e $A45H
+ S22 3 YU ET 49Y = gdx
ﬂ_u}_'ll.n)

dARGF L ABS AF AAl] ol el AU
ArAl, &k, kyphoscoliosis, 27§ ®(muscle cramps)}
¥ ef(weakness)#t -2 W o] Sl #Ale Yk ¥
Aol B}t Folstejol G opital ¥y A
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e At GAE gt 7S] WY A 4
A4 =4, WelsA AA 9 halothane-caffeine contrac-
tre test''® Fo] AT vt £ BPNAE #
AR A X halothane-caffeine contracture test S
o2 ¥ oA ggkert AEHel JE $Av} 2
dloll A gigieny,” etzdstest A4 @27} 7 14
4 et

FH1EF 2 #Ae UAES FUFAd =21
A7 BEel vlslstel vehdehn ek? el
A2+ succinylcholine®} #<¢w}3] A2l halothane, en-
flurane, isoflurane, desflurane % sevoflurane Fo| §]
o Y HEE AuUslAA NERIH ol
A, esters] FAuHA, NO Sol glch zeht
anticholinesterase®} atropine, glycopyrrolate X ¢+
A AEE 7 Sltkae AN A5G wE 2o
fA el Age sl Fole 5o fuEUdRE
248 4 ok &' Barbiturates} v G-I
TOIRAEL AL F] AL oe Hel
ofli sl QA E Relgtxn AT A%
oldE HdsA A4% 4 dtm &k Amide
Y FhutH Aol el =3o] ot Yo
AR FE2 ERsn P B zAdAe
Kol 4clE ALY BE vbH A succinylcho-
et FUHAANE AdHPom, 22 (mas-
seter muscle rigidity)e] UK GellelAE E£5A =
ztat 713 Abate] F@etod succinylcholine g %
o] &t} o] AL olupk succinylcholineel] 2%+
247 Ao g Bt 425} ohdrt 2&HTh 2
Tl £ol9t Awd 7l A succinylcholine AH8-8 £
FAgo e ARY AL JFUG? Lol
ol 24k ot ndF2 lidocained A+&3%F 7tejn
A tetracaine o] 4% HEupHNAE? Bmr}
Ut B BHNAE HFul] 4delolA] tetracaine
£ A48 bl 53] Fade] ¥ SAdAE F4
v Ale] Aol = AFslodol & Aoz A7

o] vehde AZle diitie] viHSE A¥
BB Uehg 4 glem 26547 Fol LAY B
= b B zAeA 2742 succinylcholine
%ol H¥ol Uehkort nade] vehd A7lE vkl
FEF 108 ojulells 1] Hollon] 82.6%7F
£ Foll vetgen ¢ ¥ 3EA7 HAdARE
vebRich ez 78 32 A A9

B33 §4 g7t Side S99 Rl HA
& thetolel ¥ Rolu

Succinylcholine $o}¥ 2T 7%-2 7lak =glo]
B F4eE dAndFd =7 FAelch Suc
cinylcholine®] EFE% &Fo2 %A osto] ¥
A AL, DEH $3 EAG] Fselol
#t}® B3] succinylcholine®} halothane g Al-g3l
Y S4TEF U2 I]o] A4 ol 2 F
o velube] dotell4d] gro] whAdicis et 2
A2 BEet LAl welA] jaw stiffness, jaw
tightness, jaw steel®} Zro] F-E-Ew, jaw stiffnesst=
AA4HQ whgoln, jaw tightnesst 1% HIEZ vbe}
Unl 718 Atgke] ol & Uk Jaw steel S
4€ Y F g8 AEE WY HndEy F#
FAL 189 Frbsbe] Lobo] 172, ARA9] 14904
G £ gtz 0P tyadze AR
723 fFell webA 2714 gelz BRI 2
Aol glv P NEE, v, B, F4S
I AF Fol vehbA gectan g o9} Zo]
AR AFo] gl ALz vFo APIEF
o] ol o} Ul % A FHolle F
E ek oty mdzol gAsHEE B2 A
off ateld] Feg Aldsiedol bl A4S FA9}
A S8 Aol Y mHGAR vRolel o
w9 agx) ol FA) ulHA] Fo4E Fln
g% CPK, &9 vlegayl ¢ FAsin A&
& UAZ olAHE BAlo} ol WAYA Fgol
Uehta &4 dantrolened Folselo} ek

G DEF Ak 2 2 FE7} Hyv CPKE suc-
cinylcholine € A}-£3%+ 73 20,000 u, A}88A
€ 7%¥E 10,000 u ojolztm #vi? ety A Fe)
Sg4sle B9 0% o4y Fvictm P
CPK ol J¥e F 7 A& a¢o2e 289 ¢
AL, AMEFAEE, FF, vel, AH Fol A
o2 23743} CPK7l 20,000 u F7bslE AL <
A 19F = 2YEE A4 Au? YES
43l (thabdomyolysis)2 CPK7} Fel=lo] #HZt2 suc-
cinylcholine ¥} ¥ 8~48X1ZHFH T 24X 7Dl e}
Un™ gggle s 382 10~15Y Fol "ckm &
o ey oA Fgel wWE TEPeRE F
7 4 denz AndFdAt Yehie AL
ofv At PE f3 FxE9} AT e PuiF
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9 ¥ ARY & 9E A Aokn Ho) oy
7 Xg§ EXHoZ K3l dantrolened CPK gk
o edgfo] givkx ¥ch™® w¥ LarachFol” LEH
G nPFe At A% HsEelAet Zo] CPK
Zol F7kiA @& 4 Aok A B Bl
A CPK k-2 350~4410 w2 vlSwpd s3] 71E3k
3 A3a Zolrl Act olaEdt Aeolw &S ¢
AR, ANEFAL, FFd HE Aol G2z F
% + J& Aotk

G ndFe] HAALAL E7H olistga 4
9 71 AA4 JA4Ee T ud, i3E,
¥t 443 A3 wE o] Jehd Fol AT
iy Fo] vehie, dAYAE A" + Qv
A4 9 2EA 4F ALEES Tol vehin
Flolo] v F2HEF, v|eFRHx, CPK 571 F
o] Uelgddx ¥ zeu 4 Fitslol yet
U A2 ofyAIek AR g g4 + gle 27t
A ool ¥ ety A TdFE SAst] I
A9t A AXE FulEa #3E Ao BE F
Aol AsA JehdrE JldeiA 23 AAgle]
A 8E Aztsiodop &} e 379 ol4ks
g4 Bl A Al Auere M8 xAe o
£ A% 9 FEo st dAYAE fibse 4
Zuiul A oA 3F(neuroleptic malignant syndrome),
serotonin syndrome3+E. ZPHAITHE sholof e
ARvhlAd AAFFEE Flte FEolE halo-
peridol, fluphenazine®} chlorpromazine <] 3lev 7}
o2y FF dopamine TEA2 FE Ao o}
of 2723t §7 dopamine 2|EA] FF A=A
59 Ao} <kEeo] THell AP Lt dAE
Z7H71E RAeg FH800 L 24 t4dn
4% X8AZ chlorpromazine A8 Falx 3l
et

Age €3 vl E FIT 100% FL2 F)
15 FAEA AFe 2R3 A AEH, 9
AH e 74 WdE AAEEA] dantrolened
Fose Aol 718l olFelle A} Hb-gol we}
A ZAIAY AR, A4HQ dantrolene Fof F& &
t}.>® Dantrolene A dF9] ol X EollA
Za3% <2 sarcoplasmic reticulumoell4] Z<g {2l
2 Alstel MEA HYnAZA NEYES @
o7 SoiFe 10 mykgHE] AlFsel el gle

W 20 mgke7tA FFE F o dbgo] gidtH
o E 998 Folo ¥t £ FHANE 9 72
FAe wleg AAEget 2439 A2 AL
g <FAloll xol7b Agict. Fljell A dantrolene 90
W) olF AR wiflellA Agetr] A
1990 A0l o] HEIE A GFol HE ol#et dan-
trolene?] FH|Z AAHoE HAY + UL A2
2 2aE9 ALY G AEAT HYnAF
o] o4lsl= $AollA] dWEH e g dantrolene
< ALY F Jdov s, ZH(ethalgy), 247
TE, TH5AG] e 45 A 23¢9 el
o & glow Eub F AFo]$HF(postpartum uterine
atony), W|GEF4 TolkAle}t 452 E, dts F
Fsteg Aot %3 FE F2 AIAE S8t
d #xelA e AREEST AE9A dee =9
¢ 4§ emz Fojsjojop got'e?

HyzdZe Ame NG w2A AAstolo
sm2 g4 Zulgdel solok sl £AE vtel
A2 ea Zol FAX Yasicl MHAUSHIAE
olAstgtL FFAR T v 7IAL] Al A £
7 g3 FUeki Al AXE FR8A genz
A=A gechn

FulellA e 19954 AT Q737 4]l olF
v]Z-2] MHAUSS} Zo| dantrolened] F#& F33}
2 ek AZAGeAt AAFE AFHE I3
&Fo] Fdol = o} wE A7t el AHE
ARAE Aslolol @ Rolw, ¢l WA
g zAet 34 ol A% wlF Al d9at 3F
AjZ] 9 Zck-g 938 halothane-caffeine contracture
testo} -2 AE AAE 5 IEF Ev7 oy
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