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Diagnosis of Myasthenia Gravis and Other Neuromuscular Junction
Disorders

In Soo Joo, MD

Department of Neurology, Ajou University School of Medicine, Suwon, Korea

KEYWORDS The exact diagnosis of neuromuscular junction disorders, such as myasthenia gravis and
Diagnosis, Lambert-Eaton myasthenic syndrome is important because these conditions could be properly
Myasthenia gravis, managed with appropriate medications. Of the utmost importance in the diagnosis of these diseases
Neuromuscular junction are characteristic clinical features. Autoantibodies and electrodiagnostic tests as well as simple
disorders bedside examinations are also widely used for diagnosing myasthenia gravis and its related disorders.
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Table 1. Subtypes of myasthenia gravis
Age at onset Thymic Muscle HLA
. L o Comments
(yr) histology autoantibodies associations
Early onset <40 Hyperplasia AChR DR3-B8, DR9  Male:female=1:3
(in Asians)
Late onset >40 Normal AChR, titin, ryanodine DR2-B7 Anti-titin and ryanodine-receptor antibodies
receptor associated with severe disease
Thymoma 40-60 (usually)  Neoplasia AChR, titin, ryanodine  Not identified Other paraneoplastic disorders
receptor, KCN4
MuSK-positive <40 (most) Normal MuSK DR14-DQ5 Marked female predominance, selective
facial, oropharyngeal, respiratory weakness
Seronegative  Variable Hyperplasia Antibodies against None identified Unidentified auto-antigen in those without
(generalized) in some clustered AChR in 66% low-affinity antibodies?
Ocular Adult Unknown AChR in 50% Bw46 Low-affinity AChR antibodies?
Childhood in Asia (in Chinese)

AChR, acetylcholine receptor; KCNA4, voltage-gated K+ channel subfamily A member 4; MuSK, muscle-specific receptor tyrosine

kinase.

)

15

1
L
o

3t

Al
=t

o3t 2E B

g7 obxlmet

o 0L
rl
()
10

lo
oot
o>
°
o
N
o
Kl
Ral

rd
N
rE
I
>~ T
o
oh
e i
O

&N
S
Am
o,
iy

:c?ljt

R

ok

2

2
o
o

S
o
2
to
PR
ot
o|N 2
™
i
o
N
(e
_IO
g
o
1

m."ﬂ, rL]
4
32

e

o
=24 7+ o} Hof| 2ol uj
g SAfol Aotk T Asl= _C,LE oJth. TL9JoF o]
oy #7171, au}l\} =0 EH7H zq/q-o]r,}

o
o
19
| to
)
N
gE—

l{‘

S H°
2
lo
S
N
fu
fr
X
m{\
_)H_:
5
&
t
>,
ST
N
Tf;
3

i
PN Pt g )\E Atk 7] =240 cular muscle) FA-> EH7H
2?_1 oyl T ZLo 2 WA 10% Y == w50
FHETh £ogo] S4e Ao vy Hols, U]

5]{'—(med1al rectus)o] 7} HIHELT AlSHA W=D &
FAAE Aol n2 Qpuby Bulel 2 ABHAA -
Fe dovle A FEE B =2 A dE 9

(<]

| 2ks}7] W&o A AZEH(pseudotumor cerebri)o|L} 7t
A1 olAbe]| O3t HZAF} ZHHSF 4= 9lt). &) Q|oktu}
H](progressive external ophthalmoplegia)g X0l AFHA|Z
SOy el F2S8-t] A E & 1) (oculopharyngeal muscular
dystrophy) = =7A&EA4 o] FH T4 T stel ATt A
Holn QzWEo| gl HolH Moe} 7k

QAIFG 0] Tejoke Bae] wsh WAL 4o
gurstol, £:2 ol oh) Ak o2 St
2 AZFFEA(snarl) S B = ekt ol2idt AL AES
TRAIAY A5 o o A E7] = Sk o] Qo) =A%
Aol A3t Bl wAES Soleelw whH w7l Eo]
2] A A Uenhanced ptosis sign), == Yt & o] A
Zo] YxHo g Hal AZ(Cogan’s lid twitch)’ T} =&
e I50] oA AEA R =& HA ol w4 9

e
==

mlm

il Jlm
o oX

Z}9)7F Holi(peek sign)’ A1HZ AFE Hrto] ELo

Hrh

MG A

oF 7159 o]

2. 4

i
oz
o

o o\
o,

l’fl:.
I'—O.L'H'lég

of

e
o oX
!

e

w9 ral oX
%T\_"‘n\l
N

-

A
o

O

AAl

MG= &% Wz
m=2k
(Ach)®] 714
9] ¥} o
A &

Fole At vol, AFdA|2

A} ol wheh g 7hx| & e Table 1),

1slA vkesich ol Akt 7)Ao

29| A% % (conductance), oFN|EZF=
&% 3O AWAAL YZE Ach 0]%
Ao AZHEL MG 419 282

Ak Z715t0] FWAUL|7H GAPlof

=2
ek A8 7 A AKicepack tesh)= 2 &

W =AEA WL} HAl7 Eolict

o
72 A 2 mm ©)4), EA= oFrEH YT} 50%

80%0 4oL Eo]Ad2 100%°] <+

&AM gEekal A Al 4= 9l

of Algte] the Fastch Lejuk ABSACIY A

She WHE 2 488 5 ek AR

o] 302-3 ojfo]l Weh= ol=2x2YE2 F 10 mg7bA|

AT 5

UARL WA BE S ST Bal ¢

oF 12 mgs AW Y] FARSHAL LA 6027F Faks w4
o o2, Fasithd 3, 5 mge AR eR FARITL A
A 52 10 mge 2 F9jofo] YEhA] b=t olER
n|g] AResk Bl AUt A3t Awo] vhysld
HFEA] ARSRHT) RIS} Sol/do] Blad AT A

&



IS Joo | Diagnosis of Myasthenia Gravis and Other Neuromuscular Junction Disorders

ARFA0] 91L& 4= itk MuSKA MG (MuSK-MG) %
o] HAlell Fdu-E= E% = UARE AchRFAIMGe] H]
Tk o3 = Qle
oz Zolsfof g} thlﬂll‘n ERzxYES A %
guigtel 4] o] 88 4= glo] ZHgAIZto] =7l Yl e AE
Hle MGRIge] o]gstal = Aot deigan
L5 mge 5% W A W =AY 35 0.5 mg)siar
LiA] 20420 2o Jatel] =Este] 1AIRE = A|<SE Tk
Ul e 2E] 7Y 2] *7}31 aE Aptstr] ffsf HA| of
29 0.8 mge 58 Ao Fojgith

3. HBA
MG &2}9] oF 80%+= AchRe]| thet Ap7}A|1E 71| AL
9tk AchRAZ VA 2] A Aol T-cell, 53] CD4'T A E7}
293t} A= 2 71x] 257} A9 radioiodinated o
-bungarotoxin EA|A-E F2F5E QI7HEA L] 5=4= AchRY]|
AsFst= 34| (binding antibody) 7} 73 2] /\]"9‘5]‘:‘1 A
1\]—_,] AT = SFIMGE] 7S 50-75%, HAIMGE 70-95%
th" Jch(blocking) &ALt & (modulating) 3| = 94|

1:1]— 2718 AGadt= Aol gt} AAGALS Hole AL
L Z7PA 7S HARI A AZAAHY, 29

Ao, sl AHgshs Fuieswag,
Sulsh) g FAIE, 123 AP HEMGS)
% Soleh, Akulel @5 Fwet BEAIE ol
Mol B2 5hH g7l s}t ZAsHA T ofw Bk}
| sAgoE Bpshn osle F7k 4 sl
of Tt whgo] A\ ERE HukeiA] ohtk F4F 2710
AL AAfoleleht Wel Alatel ket A3 STk &
eh 4 glomz S wE 61 X A ofujel A3y
@ B Bl ol I Laoke

2htol A AchRO] F3]3te] S8
sl MuSK (muscle spec1ﬁc kinase)@} agring=8-A|Q1 LRP4
(low-density lipoprotein receptor related protein 4)of tjgl 2}
7V A 7F A E Aok MuSKAR7 1A= 1gG4 subclasso] =
2 X A|(complement)E AJ3I5HA] F=tt S AchRAF
Tl g Esrls AWeEe Aol ok’
MuSKAZ7FH A= = QFMGofA A & A EA] Qb=
th oo 37} ] L8kA|(anti-striational muscle antibody)
T MGoflA &3] A= X7 5/ (pathogenic)-> ofL il
FHEO] §E2 o ASH o 1 29t irk 2 MG
S04 o] ol WABIRA FH|S] FEot ROW 60%0] A

FAES AT et

—

z v
)j/
mcl?ujm

]

N

X

7}

r
rrRJ
r

flr g J
H

olX
0?~
o

1

24 Hl
N
-

4. H7|ZIHHAL

MGE Ash o] glold 7 Fa8 A4 F st
HHE A A R}=L 7 AH(repetitive nerve stimulation test, RNST)©]
o). ey oE deke] FRE 75 2elstr] ffs A1
A 9l TH=FGAE REEA] Fesieh e AR
T (single fiber EMG, SFEMG)%= MGZIgho]| ufj-9- ofjRigh
Atolal, 53] QMG =go] EA|RE FHAle] B
Azbk 2ol B asie

RNSTL= AlA2 ATABLS Athsls g 718 de] A
57 irh. Ak A 23 o dugt Al
v AR, o) FEE AASHE 280 ot BE
w gFolio] el wigsl derd 4 olrk 25 Hdle
2 563 A=stal UpAl AR E3d52E 7% 9l(compound
muscle action potential, CMAP) 2] ZZ3} x| &2 t}AlA|
CMAP®| X% vlugtth MG 7 27] CMAP %1%
& Aol Ant AFo] wkElE AEo] Fol=i vt
88 etk 10% ol4 FAvkgolw PO ks
HAAIMGE 75-85%, MG 50% 1|9He] SkRfof| A Zhas
W3- Helth 1H5 FAke) HdES Eol7] Sl vl
A=(6-12 Hz)o| U 51} 31 EAHE =gt $-ofl AAls)
= “o]ZA| Al AF=H(double-step nerve stimulation)”’©] O]
SE7|E FeRC qhoF on) gl Zhawk-go] T A
orow 25-50 Hz 1HIERZFo|L} & tj4=2)- &% (maximal
voluntary exercise)2 30-60% 3t THS 5 USH AARE AA]
Stk olelgt A 10602 B0k £HHIE Z4A]7| 1
(B3 =21, post-activation faciliatation), ©]% 3-55 A}o]
of ZHA 3 A Z(post-activation exhaustion)2 H o] QHGAJE]
oM Koz oW HARESE FEeEA Au|gh
NMIEgH] a2 =Y o St} & =
10-25%9] AZZ71=2 Ho|il 50%= %ﬁ% 75‘%% =R
RNSTE A|3g o] #A|&& 32-36CE & -4
AF R 12A17F o4 FrE R oA EH e E8S SHeith
of AUt 35540l sl 2] ehdef f1jlo] ol
H FoFA Mol HAlgteh
SFEMGHA= 5 & AMESHe] Sd3t &5
She 2370e] T4gRRE WA TEANG 7]
o, B o] ZEREANE N&H 02 J|SshuA )
5919 AlX AKtime-locked firing)2] 7]
A 2 507)2] W(discharge) & %
3l <42 mean consecutive difference, MCD) &
Al (ittery 2 AT ShEe] Tgol 4] 4 2081
E15 Z4ah 204 % Sha olAH(5%) AAMCDEAS
H o v A 2| et 7HESch Z]E 7 80-100 psec

¢

K

|

1B
1L o
oZ
[0
o

-

¢
Ul

=
vy

lo NEE

Sk
B3|
Sl

AN orlo oX B
rﬁ. ™

>

Korean Journal of Neuromuscular Disorders 2014 9



Korean Journal of Neuromuscular Disorders Vol, 6, No, 1, 2014

© 1 Zjth(blocking)o] WAYTITE LS EAYE &F 0
2 7123 98] 282 7hEA % ‘Eﬂi A #flok
r:]—_ 1:1]— 3 _4/\10] 047_]],]. /\o]_;(_]

AFS AgHA B Ao AAe 741@ A Tghes,
AH= NMIEEHS: ket d] 71 o 1igh 7AK98%
)ZIUP Solio] Wk aeut AF A=A H2
A AolehE ThE AA L AT AT 5

lw 27 otk

=R W] $72 BRls] S8 A
MGS| B S4e] ob Ho gl B

AT AL 2823 9 7| e AlATeA
16} | HB‘H /é lﬂt} 7:‘Hl?ﬂ FHl= A
13

ot

J

[0
ERITI
mlo

0O =R S
rzimﬂﬁl_

Jlm jansy

>~1

¢

Fﬁ% tlo o2k
ox Moy St
[}

- r”i ro, o ol
o 2 _EL

ol

=)

m)
%

ril

:L

rﬁ

I

:‘::

, Ao ¢

- ox

1 5

rE

Of

o

ac)

i

et -

30
i)
I
et

Ho
O
o

T ®
H
II

flo A

2

L E
]@712}5 %ﬂ"o}xﬁ/ﬂ UPX] -5
S Folx|ut 7Hid 9FAl(interference pattern)
15 Z-Y(recruitment) = 7FA3Hch o]
ERY A2 FEdoLHEA
ek E9150] 9= MuSK-MGellA]
TN E B B 4 Qo] A
a5tk

1
L
)
O
)
N

ol
lo & on
° o
L

)

8 oF

2 b
ruﬂ MY

FfU fo 2 @ rlo Lo X 4> oy
o &
oz %

= of
H ox
—|>:‘ r>~
N Rt
N
Ant o
ol

(&)
d
m
sl
i
oqq, ox
X 2z

ooy
s
ol—)l
~ O

Au|tfe] F-75 Qs SR T=AMIA
-2 ATFE SSRGS HHEA] ARl A2 5 A

ZHSIY w2 Q)(miniature endplate potential)
A5 golsly] s TSI A AZYr|E

o=
(intracellular recording)-S- —%—ﬂ’ﬁgi 4% 4= Sk

o 2
©

7|E} AlAZ0|2E 22 other neuromuscular
junction disorders)

1. Lambert-Eaton2 22 E S+

22 ARe] 29 28] AWSkL Ukl 7ha Bo
a4, A ZE AEAA S0l SAolth kY] 60%
T Sz wie] gk PQY AYHTLaER
(voltage gated calcium channel)of] T3t 3FA)| 7} 90%0)| A <F
AJo]x|uk, o]2]3t A= Lambert-Eatont- 8 Z3FLo] ¢l
L aAmagtolt st AT Aol A7t
el MGS} 29IEEA B % Lehd 5= gtk o]
Qo= anti-Ca 2.1 A7}, NtypeH AR L HEZ 2}
TFAE FEY 4 Adrk SAEH S TR SRk
anti-glial nuclear antibody (AGNA)$} anti-SOX1 antibody”}

10 atAlzZ a8

A

50%0] el A HAE L) CMAP X132 F4to]

Ol 7h4-ebch RNSTE Aol o 2haukg-S, mHlms)
o)Lt 102719 ©7|7FH-"5(short duration exercise) -]
CMAP ZZo| 28] o]A} AA|= Z7HEgo] EAo|t) u}
o) e 219 glo] CuAPe] 1ol vtekl v @
PRS- AR, S0l Fulshel CAP Ato] 4
ol =97 2k 237] uhsol MGS} 7

o] 47 ook

rl
o

-
.

2. HER|SFAZE(botulism)
FAoR WA ARehe IRl
Faohs A8 29iokal EEl7 o4
Fer A8 AR FAE B 5 9ok Agke
4 QEAS o g, "ol 5 o dH 2
o|| A Clostridium botulinims E-Q15pH Hth
2y 230 BN 53 Woljste] AR FE R
HHE AAIste] w9 FE FRHALNE FESh o
Al CMAP9] ZI3%o] w1 AWIERbEA=of| A Zu|gh
Hhe-2 Holck aHIEA=o A = Lambert-Eatont 5~
T ] 29l SRR Holx) erith
Aol A 9foF Ao HlEoh= A A& 7|(E
el Hh X}‘?zfﬁ‘iﬂﬂ o] 4855
“:Lﬂx‘ﬂﬂr ol dast

ol

O o

FH oo B 22 5 it mjg o °

[‘N —1014

Ac

N
=

o ¥ [ o

J:iru

SO U u !
uies
o
%
lo
u
o
il
4 g
[>
o T
4 E
2
_\_
o>
[T
)
Rl
=
H1
T, g
jii-

2= (congenital myasthenic syndrome)
*J%‘—E%{ of Toidh= S Tl o] {2 At
o3 et AdA, I, dHF Ao R SLEska
FRAAE ®o)7h FRIE AR oF2 = 50%

oAk AR et FHSAMG B}, 2714
A5} Hgo] gEurdo] e oo, 19jokut e
o] AP o]ojx|| e tof, He ofd u AHTE
2Ao] Welo] QR o] 22| Ao o] ZFLL o4l
of ahck, SlArabA oFol ohat whe, BelEAL A1)

AAE B Pt B

a}2] Akt Sge%
AR A 52 Ew ghEd”




IS Joo | Diagnosis of Myasthenia Gravis and Other Neuromuscular Junction Disorders

T A A AARHARE Sote] WA A
o] & #olxuh, 71 H o7 WGt m&27tolut Hu]
3 NMIRSS QASATEe 2 Zitto] 4% Qr) oFES
o83t AAL dREHA F2 EHHA ol A T
83 AEE SHAIRE o5 HAR] WA=l Solid2 HAL
o F5, WO olg 7 FF=ol wet HAL Alsiek wet
A AT 9 HEAE, AYEel SIHIERNST, 18]t
SFEMG 59| theFst A7 dAREE NMIE SRS Xt

E3H op7EA] otk Lambert-

A
o]

Baton 525 F20 Lt Qi HATTAZE w9 547
A
T

REFERENCES

1. Liang CL, Han S. Neuromuscular junction disorders. PM R 2013;
5:S81-88.

2. Howard JF Jr. The diagnosis of myasthenia gravis and other
disorders of neuromuscular transmission. In Engel AG. Myasthenia
gravis and myasthenic disorders. 2nd ed. New York: Oxford
University Press. 2012;108-129.

3. Burgers KE. The onset, early treatment, diagnosis and psychosocial
effects of myasthenia gravis. The University of North Carolina,
Chapel Hill, 1983.

4. Howard JF Jr. Myasthenia gravis in the elderly. In: Mark MH,
Sage JI. Practical neurology of the elderly. 1st ed. New York:
Marcel Dekker. 1996;189-236.

5. Cogan DG. Myasthenia gravis: A review of the disease and a
description of lid twitch as a characteristic sign. Arch Opthalmol
1976;74:217-221.

10.

11.

12.

16.

. Osher RH, Griggs RC. Orbicularis fatigue: the “peek” sign of

myasthenia gravis. Arch Ophthalmol 1979;97:677-679.

. Meyer A, Levy Y. Geoepidemiology of myasthenia gravis.

Autoimmun Rev 2010;9:A383-386.

. Richer K, Hertel G, Stodieck S. Influence of temperature on

neuromuscular transmission in myasthenia gravis. J Neurol 1977,
216:273-282.

. Golnk KC, Pena R, Lee AG, Eggenberger ER. An ice test in the

differential diagnosis of myasthenic diplopia. Ophthalmology
1999;106:1282-1286.

Evoli A, Pauda L. Diagnosis and therapy of myasthenia gravis
with antibodies to muscle-specific kinase. Aufoimmun Rev
2013;12:931-935.

Lennon VA. Myasthenia gravis: Diagnosis by assay of serum
antibodies. Mayo Clin Proc 1982;57:723-724.

Bartoccioni E, Scuderi F, Minicuci GM, Marini M, Ciaraffa F,
Evoli A. Anti-MuSK antibodies: correlation with myasthenia
gravis severity. Neurology 2006;67:505-507.

. Gilhus NE, Aarli JA, Matre R. Myasthenia gravis: Difference

between thrymoma-associated antibodies and cross-straitional
skeletal muscle antibodies. Neurology 1972;34:246-249.

. Benatar M. A systematic review of diagnostic studies in

myasthenia gravis. Neuromuscul Disord 2006;16:459-467.

. Caliandro P, Evoli A, Stalberg E, Granata G, Tonali P, Pauda L.

The difficulty in confirming clinical diagnosis of myasthenia
gravis in a seronegative patient: a possible neurophysiological
approach. Neuromuscul Disord 2009;19:825-827.

Temucin CM, Arsava EM, Nurlu C, Demirci M. Diagnostic value
of double-step nerve stimulation tests in patients with myasthenia
gravis. Clin Neurophysiol 2010;121:556-560.

. Finlayson S, Beeson D, Palace J. Congenital myasthenic

syndromes: an update. Pract Neurol 2013;13:80-91.

Korean Journal of Neuromuscular Disorders 2014 11




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


