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3% 1. The Myasthenia Gravis Foundation of America (MGFA)

Class I Any ocular muscle weakness; may have weakness of eye
closure. All other muscle strength is normal.

Class II  Mild weakness affecting muscles other than ocular
muscles; may also have ocular muscle weakness of any
severity.

IIa. Predominantly affecting limb, axial muscles, or both. May
also have lesser involvement of oropharyngeal muscles.

IIb. Predominantly affecting oropharyngeal, respiratory muscles,
or both. May also have lesser or equal involvement of limb, axial
muscles, or both.

Class Il Moderate weakness affecting muscles other than ocular
muscles; may also have ocular muscle weakness of any
severity.

IlTa. Predominantly affecting limb, axial muscles, or both. May
also have lesser involvement of oropharyngeal muscles.

IlIb. Predominantly affecting oropharyngeal, respiratory muscles,
or both. May also have lesser or equal involvement of limb, axial
muscles, or both.

Class IV  Severe weakness affecting muscles other than ocular
muscles; may also have ocular muscle weakness of any
severity.

IVa. Predominantly affecting limb, axial muscles, or both. May
also have lesser involvement of oropharyngeal muscles.

IVb. Predominantly affecting oropharyngeal, respiratory muscles,
or both. May also have lesser or equal involvement of limb, axial
muscles, or both.

Class V  Defined as intubation, with or without mechanical
ventilation, except when employed during routine
postoperative management. The use of a feeding tube
without intubation places the patient in class IVb.

A
0.2nmol/L ol 455 FHLZ Aosirt. AchR A A4l #at
o] =45 Z The Myasthenia Gravis Foundation of America (MGFA)’Z
AR ¥ 13 Zo] dxE EFSIN oW [la, [1la A 65H S Type A
4
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i 2. Quantitative myasthenia gravis score
AALE kSl A =
None (0) Mild (1) Moderate (2) Severe (3)
1 5] (254D () >60 10-60 1-10 2ol ARA]
2. bk (EHFAD >60 10-60 1-10 2pol oA Bk
(%)
3. b S 4 A3k w717 Lok gt A4S FUHHA
ol qand 53
4. 47171 (120ml =wf R okl 713 gk 7]H ol 9 ¢
A7) FAF (Levin tube)
5. 43} 4 e e etk
(158 507+A4 A7) (#30-49) (#10-20) #9 |3}
6. HEE7] 45 FHA) >120 30-120 0-30 0
(%)
7. %Z*a HAE7] >240 90-240 10-90 <10
, FolA) (%)
} JJrZJ* A 57 >240 90-240 10-90 <10
(90’, ¢FolA]) (%)
9. 3F% (5= >80% 65-79% 50-64% <50%
10. St HAE7] >100 30-100 0-30 0
(45 F+94)
11. #F5vhe] JAE7] >100 30-100 0-30 0
(45 F94)
12. 5 A= ¢
(e A kg)
T} >45 15-44 5-14 0-4
o] 2} >30 10-29 5-9 0-4
13. &5+ A= ¥
(=34 kg)
T} >45 15-44 5-14 0-4
o 2} >30 10-29 5-9 0-4
00), #®]<% (nasalis, NA), SAIEE(trapezius, TRA) oA ZHW = 7]

A= (supramaximal stimulation)S 3Hz W2 53] WHE&lo
o A gase Hx
potential) #kollA 5He

A= W kel F

[e}Ke)
ARgE B 4

R

=z

T frola

X

B YT

6

A et

[e) 5 O 5
4 2E BHLRVER

S5 5HAY  (compound muscle action
= T M R

Aol gk HAE]H, 10%
P golsitt.



A dtar AAEATE. FAF A QIGE A 3EFI ™ 1.0mg~1.5mge]
Neostigmine & <% W FAFSE ¥ 304 5 22 AAAE 5

HEE gl S Pl Aol g vwsHAr.

. 57

AA A e ME HEEL Hag € 259 T V14 B

g o]&sto] sbEEqltt. WS BFE HuskeE A4S C

A48 W Hd HuE YA s ANOVAS ©]-§3+% 3L Post-hoc 4]
2 Bonferroni WS AFg&8litt. A4 FolAde 7= pikol 0.05

vk w2 slden, FA 42 SPSS for Windows 20 (IBM SPSS,

Armonk, NY, USA) o2 A]3l3}it}.

hi—-square test,

H(90.2%) 0. &2 AR} A v Ttttk WY BAe Hyk A" (F
o+ + EFHA)L 42.36 £ 11.214], Ho 28 AwS 35.92 + 10.87
Aotk daEodd e 134~554 2 thekslg om 3xte] 66% 7} 30~494)



it 3. Demographic characteristics of MuSK MG patients

Variables Characteristics
Male:Female 4 1 37
Age (year) 42.36 + 11.21
Onset age (year) 35.92 + 10.87

~19 year 4v (9.7%)

20~29 year 7 (17.1%)

30~39 year 1194 (26.8%)

40~49 year 167 (39.0%)

50~ year 39 (7.4%)

A4sdE A SR T390 1078 (24.3%) & 80| Akl
WO kS F 67 (14.6%)0] FASHHAEE ARk A9 o]
247} 31 0) e}

it 4. Initial symptoms of MuSK MG

Symptoms, n Number (%)

Ocular 25 (61.1%)
Diplopia 19
Ptosis 6

Bulbar 10 (24.3%)

Dysphagia 8
Dysarthria 1
Dysphonia 1

Weakness 6 (14.6%)
Neck 3
Limb 3




MuSK MGl 2134 545 AchR A <43 Type A 657, Type B 478 9]
sh2te} mlwste]l BstYTH(E 5). Type A b8 Hk polE 46.56
+ 15.474, Type B $HAh= 43.40 + 15.60410]aL ZFbo] WA% Yol=
77} 39.15 + 15.4341, 36.76 + 14.37A190om, W9 BA QG FFE

MuSK MG®} +2]3F 2folE Ho)X| Fktd(11.92% vs. 13.75% vs. 14.87

F 4199 MuSK MG & 374 FAJAFEY 59 ofsrl $-ATh
Hom ymx 499 gxt= AR oky kA AR o] o
XO]

= B E=F 3 g2 Solfom Wil (Dysphonia)

HTF MuSK MG oA &8l o (p=0.013), o]¢} Rith= <tysla2] 4
9 AchR MG oA o RIWsA B2 AT (p=0.001). MuSK MG oA X
ol AFFAe ohdwmbr]  (46.3%), AZHFol (39.0%)HtlF T5-ol
(80.5%) ¢} Ashdel (92.7%)7F B FHepdt. Ag S24Fo] Al Type
Be} wjmal B wj, ¢kAwnbE] (p<0.001)9F A gl (p=0.001)% Type B
N FestAl Bo v, FEelet Aol T oelA felg
apol S Holx gkokrl. TEFoN = MuSK MG 5 3178 (75.6%)°4 Ko
ool T 167 (39.00)0] ZEFTHHIZEAL FBHAUG. ol w3t
Type A ¢t Type B o] SFele Z2F 21.5%, 51.50%0 01 T&vhd]=
6.2%, 12.8%A #z= o] MuSK MGol wl&l] fostA W AxE Rl

Aok A AR, A, AR o] ZARSEITH MuSK MG = 3HA
BT} A9 kS Hol= 3A7F o wokth (60.9% vs. 31.7 %). MuSK MG
o] AFA91eFS Type B9} & #}o]& Holx] ko) Type A9} W]l &hd

I 7 w5 A}k, wmE AR ke Z7F 80.4%, 83.1%, 83.0%

oL g

9



it 5. Clinical manifestations of MuSK MG and AchR MG

=2 Ha

=

Bg% ¥

MuSK Type A Type B
Clinical features pl p2 D3
(n=41) (n=65) (n=47)
Ocular
Diplopia 39 (97.5%) 48 (73.8%) 34 (72.3%) 0.013 0.005 0.005 NS
Ptosis 27 (65.8%) 60 (92.3%) 41 (87.2%) 0.001 0.001 0.017 NS
Bulbar
Facial palsy 19 (46.3%) 39 (60.6%) 40 (85.1%)  0.001 NS <0.001 0.004
Mastication difficulty 16 (39.0%) 31 (47.7%) 35 (74.5%)  0.002 NS 0.001 0.004
Nasal voice 23 (56.1%) 22 (33.8) 32 (68.1%) 0.001 0.024 NS <0.001
Dysphagia 38 (92.7%) 20 (30.8) 39 (83.0%) <0.001 0.001 NS <0.001
Dysarhria 33 (80.5%) 38 (58.5%) 43 (91.5%) <0.001 0.019 NS <0.001
Respiration
Dyspnea 31 (75.6%) 14 (21.5%) 24 (51.1%) <0.001 <0.001 0.018 0.001
Respiratory crisis 14 (34.1%) 4 (6.2%) 6 (12.8%) <0.001 <0.001 0.017 NS
Weakness
Neck 33 (80.4%) 54 (83.1%) 39 (83.0%) NS NS NS NS
Upper limb 25 (60.9%) 63 (96.9%) 30 (63.8%) <0.001 <0.001 NS 0.001
Lower limb 13 (31.7%) 59 (90.8%) 25 (53.2%) <0.001 <0.001 0.042 0.001

NS : no significant, p: comparison among 3 groups, pl: comparison between
MuSK and Type A, p2: comparison between MuSK & Type B, p3: comparison

between Type A and Type B

10



s

%6
of kA3 YEFSITE, vEEAIE HARY frolsh AE HQl MuSK MG &
b= AchR MG #AFET 2 7F AAY. 53] A ]

3}

ol BT EAYY AAES HOl = 59 (12.2%), AM7EEL

B THP<0.001). &y} EEH T (68.3% vs. 63.1% vs. 78.7%), H|:
(75.6% vs. 75.4% vs. 83.0%), GAME~t (46.3% vs. 63.1% vs. 61.7%)
el FAHEE Al TelA BT Fog ztolE HolA ATt Post-
hoc =214 Type A ©F Type B Alo]of] QSR ZAR=HAL G &9 Afo]

= A

it 6. Repetitive nerve stimulation test of MuSK MG and AchR MG

MuSK Type A Type B
Muscle D pl p2 D3
(n=41) (n=65) (n=47)
FCU (n (%)) 5 (12.2) 41 (63.1) 29 (61.7) <0.001 <0.001 <0.001 NS
ADM (n (%)) 4 (9.8) 27 (41.5) 23 (48.9) <0.001 <0.001 <0.001 NS
00 (n (%)) 28 (68.3) 41 (63.1) 37 (78.7) NS NS NS NS
NA (n (%)) 31 (75.6) 49 (75.4) 39 (83.0) NS NS NS NS
TRA (n (%)) 19 (46.3) 41 (63.1) 29 (61.7) NS NS NS NS

NS : no significant, p: comparison among 3 groups, pl: comparison
between MuSK and Type A, p2: comparison between MuSK & Type B, p3:

comparison between Type A and Type B

k= AR AchR MG ZFE tidez Aoy, 34 F2-80]

H w2 w@ekd MuSK MG A4l = 419 = 159 oA vk Al8skgl ol MuSK MG

11
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ABSTRACT

Clinical and electrophysiologic characteristics of MuSK MG in
Koreans

MunKyung Sunwoo
Department of Medicine
The Graduate School, Yonseir University
(Directed by Professor Seung Min Kim)

Since Hoch et al. first reported muscle—specific tyrosine kinase
antibody—-positive myasthenia gravis (MuSK MG) in 2001, in has
been found that it constitutes ca. 37% of generalized
seronegative MG. The diagnosis of MuSK MG is important
because the therapy for this disease 1s somewhat different from
that for standard MG. However, no commercial serological test
for MuSK MG 1s widely available in Korea. Therefore, this study
defined the clinical and electrophysiological characteristics of
MuSK MG compared with acetylcholine receptor antibody-—
positive MG (AchR MG).

In 41 cases of MuSK MG, 46% were generalized seronegative
MG. Clinically, MuSK MG is more prevalent in females and there
i1s marked involvement of the extraocular and bulbar muscles. In
bulbar palsy, the dysphagia and dysarthria are worse than the
facial palsy and mastication difficulty. Moreover, dyspnea and
respiratory crises are more common in MuSK MG than AchR
MG. The abnormal decreased responses on repetitive nerve
stimulation (RNS) of limb muscles were relatively mild
compared with the clinical manifestations. We analyzed the
medical and laboratory records of our patients and would
suggest that the clinical and electrophysiological characteristics
of MuSK MG be confirmed serologically.

Key Words: myasthenia gravis, MuSK, clinical manifestation
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