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U DA Shrto | AAE fAKorean-Mini Mental Status
Examination, K-MMSE), $J4}2|ufj*8 7} %(Clinical Dementia Rating,
CDR)2} A A7 |21 %= (CDR-Sum of boxes, CDR-SB), ZE
3} % (Global Deterioration Scale, GDS) ¥ L dAAIESE
(instrumental activity of daily living, IXADL)S H7}5}ict.

2ol WY A = 3339 E Eul(levodopa) 100 mgS 3
s2ofl 21 B gaka 9ich el o F TRk APl A o
1047} wshaly ekER 4740l |RE W, vkt 23]
E{(motor fluctuation)T} o]Ae-55(dyskinesia)o] LFERITE
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% UK Parkinson’s Disease Society Brain Bank clinical diag-

nostic criteriao|ch.! o] 7|Zo] wEw A (o)A &A1 LEQu)
o] 910A] 7%, 446 Hzo] QPgAEe, i AR A
271, WAV, Auls B T3t Aol glolok 3 5o

A Aol 17 ol4fo] Glofok Fek. 28] 21z A |EOR uhle
HO| 718 Sl WAsH ZABolT). A% 3k wIeHE Aas
7] $lek QX710 874 G5 FollAl 37 o)l glofof ait!

2 Sl 92F It thejiE F4do] AlK(unilateral onset)ﬂ
931, A8 AE HGTHprogressive disorder). F3L, WY &

2 QEZ Zxlo] Y& KR} Alst ZAk0] H|d) A (persistent asym-
metry affecting the side of onset most)©] |41 0 5 o]A)
Y E o] £2 Hl2-o] Z]<(levodopa response for 5 years or
more) =]t} Ao 2 10 o]Ake] @Al AHiKclinical course
of 10 years or more) 5 | H Lo Q5] FE= A%t oAk
Z(severe levodopa-induced dyskinesia)®= FE|o] ZA]7|2
vkl

2} 20150]] el
T AR o
L A% 3 UM Qs 8128 XS 9l ol UK
Parkinson’s Disease Society Brain Bank ZIth7|&3} S-AFSA L
HA7 | 2147 |0 mnt Wl 7120 Aet)ee] A4l S (red

Movement Disorder Society (MDS)2]
S =olulo] QJOHA] OFY A ©Y E
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o}’ QW Aekr|zof gt uprleno] Ak theo] 3714
AL o ek’ AiA, X*fHZ*Ol HHZﬂﬂiOl %MOF okl =
A, 271A] o€} A|2)7]Ee] 9L
Blisy

Hol|lA oFa JJAAZE E2t 2
T 5 A oA 5t 4
i} ] o] gk 5ol 2% 2z
ZollA] oF 34 Hz 3 ¥Rl QP Al wilo] QISitk S-s¢hk,
a5, g Al "R ow als A
w==sieh E5h YAk

o
1o
i

5y
_<‘>1_:

y
5

O
A

7k 2 oF 51 53 gEato] Hhgo] E9kal |
2 1gle}, A, SR 25 3 oF SE aealo] ofgt ok
F%(levodopa induced dyskinesia, LID)o] BAJ3}¥ict. B]E ]%]
7% % 3217)% Ast B Plmeta-iodobenzylguanidine (MIBG)
32 9=MIBG scintigraphy)oll A A4 A0 st
(cardiac sympathetic degeneration)S 01514 = Ll oL} A7
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A 58] 25k 5 7] SYIgk el kS| £9tou,
7d & Z3)7](advanced stage)= HolSWA] oFF JAAITt0] =
oA, of A[EARE] FoMAT. AT At oF ax)
2] e br] ok Zlol] disiAl, -4 el Een) 100/25 mg
< 312 3H 283 3F T 3 o Holl= 200/50 mgS 5150
39l Egskes AAs] AR | eute] 2-g-Azto] Hot
Qe A&EA] Skl of R FRAIR] e Aol theiA AR
FelE et 200/50 mgs sHEol 311 8-Sk

A5 S0 e 2 SE5 e} polos 3
ol Bt (chorea)& B} FA}e] oo ERL 2 7]
WSS 8 o 2400 AV WAL SHL A<
= VeRR] ot 2 11--8-5F0]ARe-%52(peak dose dyskinesia)
o Ak B740) oo E o] Bael B Qe
S ofshAAN AMAA] 15] BETES 200/50 mg 12502
Fo|1 3 4vio HE s 5 } 17k E3E A= oby
of Aofi7] FE3 o] 9] (moming off) o Ale] A
TFHEY 100 mg #4519, et et 15] % gao)
s T okt we] ax1eln oo A4 Sl mE
@2 =} 200/50 mg} A | E 9} 200/50 mg2 3HEo] 39
oA Fgsiek E=3E A7) A AAIA 200050 mg 1783 127
& /I H83igith

At & 94 -57]E(motor fluctuation)y} OJAN-FE
(dyskinesia)o] HHE5[A] UER= 2 Q@ FAK(yo-yo-ing, combination
of fluctuations and dyskinesia)’©] LFERL}7] A|26}9ic). embd o g
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LAY ofEdo] ¢4 ¢l A es R QWS
otstAlZ 4= Qlof’ APERAIA] 200/50 mgS BHTe] 44 H-85lo]
A et 8ukE S0k ERL | et oAl sEERAA

E 1A A|(catechol-O-methyltransferase inhibitor, COMT in-
hibitor) 314 200/50/200 mgS d}5of 3w E-83513T)

et 2 of 113 ool A Anm dojupA] Fsfal 22 o
o] ¢rog g ALo] wWulxls =AMl HALLE=A]H]|
(slowness of psychomotor speed)S H AT} olof s &4
Bral 10025 mg 1/4%4E 315l 3¥ F718] Bkou)y it
Y] TS }lSie

A% 1WA A QA S ] Bl
(sudden off)o] WEpgTh oA 79 tieRet wulgl AAI7E A

©80] HAJE SO SHh G4 OFS OF Y] vl g

e AN

AR T 1490 T840, AR % o} e, 21
o 5 oF 16u) 31 1091 o] Wolnl AadAre the A
Uesdrh, ] $44] HY stagels 4001917, S24¢]
7Fsstsitt. FEFAACL FEAAAETA L] E8- SleE 59
HIJOoL, ofFe-s5o] ogtEo] thA] ERlAe] B8 SleE &
o)1l obtEl (amantadine) 100 mg 124S F715Fich

Ak & oF 17dA, gk Ang AARE 8HA] 36k, ZAbA
A o qlo] AP el AL, oF 1'd F 75A] Hol=

At
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Wl BAl AL Alget ehstol Al e AL, Al E
AR, SR, FRESAE U Erlss
g2 H5E A/4Jo]lrkTable 1).

Ak 3 1097 AJaek RO AR AR o145 304
ukFo]9) o) FAE 2] 291X H7HKorean version Montreal

Cognitive Assessment, K-MoCA)+= 237%0]%]tH(Table 1). o] w]
FTHEE ) 21l A A1E 1A trail making,
copy cube), T2 (vigilance), 1017)5(FA wle} Ws}7], sentence
repetiion), FAZIAAH 2 7]efe] YR Aot Bk 5]
A @ 1A |E] whEnt miey 9] 91750
Apsiol Aeke FEX) k] Sl BAiele) Qe E
Hg N5 (pill questionnaire)'S AJgisic} A= X}/\lo]
O].% 6]—3}7]1‘311] MEL 7(1— ol——r olo) ou:] J}o“ tq.g].
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5 Q5T ANRASE Betk A% $ ¥R ) AR
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5 A AN 25808 37 Hol ATk Table 1). &
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20120 Aok 11 A=A o)

e

S 25 Movement

Table 1. The changes of neuropsychological assessments

Disorder Society Task Force®] 7}ol=aeloll A 21 g AA7|2%
of whzzwl g1t k)] el Aek sy BRI} AT
ofgtElE A5 TasA, AEARAR Ei= dizolell ofs)
A 7)50] Bidol sk} 3}, 01 A o= AARIS || RS
UshA] oFal 2= 1A 715 fAIslor Stk Al WA Al
QANAF7Fe] T4 Oﬂ whe} P T I R LA AR
AL A 19] A, 2R AYE Aol oS SijlskAY,
Fi= A *JZ%@.EWAW A= 75 Aol 2709 AAfl
A ol 7S Hojof gik dM Ii= P [Hoh sl 417
MElRARR Zlegi.
SR7}F AlE8eE 7ro]HAIATE A= Movement Disorder Society
Task Force?] 7}o]=eelofA] Falsl= @l T FAks o AqF
&Aoo w Smutol gl e dAlA R Bl Akt AskE
R vpx]efoli= 71992 B (recall) F5, 10171 9 T12)7](A]
TRAAS) & TRt YoM A7 IsAsHE Bl + W

o v
SRR SAAB} S FEAOR AR s, A

o r]o :(o ro

QAo ARl sk F A7) Aee Al
= gEE LA leA 370 QAR A
% 2E9 W 71oe)e] A BEEdch ot s1e
Ao 45712 9 1o] shgetn] QA7 Aol QA
o] ke 7] ool T AESIAARL B 4 ok

Time after diagnosis 7 years 10 years 11 years 13 years 16 years
K-MMSE 27/30 30/30 29/30 28/30 25/30
MoCA" - 23/30 24/30 - -
CDR (SB) 0(0) 0.5(1.5) 0.5(2.0)

GDS 1.0 2.0 2.0 2.0 3.0
I-ADL 0 - - - -

K-MMSE; Korean-Mini Mental Status Examination, MoCA; Montreal Cognitive Assessment, CDR (SB); Clinical Dementia Rating (sum of boxes),
GDS; Global Deterioration Scale, I-ADL; Instrumental activity of daily living.
*A point is added to his/her total score, if the patient has 6 years of education or fewer.
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Figure 1. In the macroscopic findings, substantia nigra (arrow) and
locus ceruleus (arrowhead) showed severe hypopigmentation.
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(substantia nigra)@} A¥H(locus ceruleus)2] 415t A l(severe pal-
lor)o|AcH(Fig. 1).

o] Aol AA vt Y5t Fulet HA g efof] o4
FulEAlEl-0]| © 119 A (hematoxylin-eosin stain, H&E stain) &
AVRAIEE =4lo] S ZgutellA] Astglom, Ho]
HE7| A (nucleus basalis of meynert), = (amygdala), L} $-2}3]
Z(entorhinal cortex), 32K hippocampus), 413 (neocortex)o]| 4]

Z4rSFAtH Table 2). SfnREAld-of @ Aol SA1Z, wjo]]

7148l HieolA] dnlaRlLewy body, LBy SEA kg,
wole(cingulate gyrus)ol A FEER BHHGITHFig. 2)
QA 20l AAGNOR SIat laA] 4 AR o

2)® S, sfju}, 2|37k A(transentorhinal cortex) % wol}

& ASHsevere) e, WoJHEZABNT} Ao = S43Hvery
severe) Ao B4 WEE RKTKTable 2). E3F =5
(temporal lobe), %15=%(frontal lobe), g <](parietal lobe)oll =
Al aA)7E g n|sHA(mild) P IEK Table 2).

Table 2. Microscopic description and immunohistochemical stain result summary

) Hematoxylin-eosin Alpha-synuclein Tau
Stain Neuronal loss and gliosis LBs LBs and LNs Neurofibrillary tangles
Substantia nigra +++ + 4+ 0
Locus coeruleus +++ + 0
Nucleus basalis of Meynert + e 0
Amygdala + + -+ 0
Cingulate gyrus 0 ++ +++ 0
Entorhinal cortex + 0 +++ ++
Transentorhinal cortex + 0 +++ ++
Hippocampus + 0 +++ +
Temporal cortex + 0 0
Frontal cortex + 0 0
Parietal cortex + 0 0
Occipital cortex + 0 NA 0
Motor cortex + 0 NA 0
Cerebellum 0 0 NA 0

LBs; Lewy bodies, LNs; Lewy neurites, +++; severe, +; mild, 0; not identified, ++++; very severe, ++; moderate, NA; not applicable.
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ER(Taw) FHolAl= 217845 (neurofibrillary tangle)¥} 41
7d -1z (neuropil thread)o] W52u] Zof| 7oA Tk, sfme]]
A AR P QIckBraak stage 11, Bl) (Fig. 2). H[ElopdZo|=
Aol A A7 T neuritic plaque), B|THdTH(diffuse plaque), OFE=
o] =d S (amyloid angiopathy)> ¥F2HE]A] 9FQFTH Thal phase
0, Consortium to Establish a Registry for Alzheimer's Disease

D o E

[CERAD] score 0). TDP-43 (Transactive response DNA binding
protein 43 kDa)2} 17| €l (ubiquitin) T 2H1S QIR p62 HH %
Aafot Q) 1w SAolgich. by, B Fe] eleke )
Ala| A & ej(diffuse neocortical type)?] FH|AA|AEHLewy body
disease) O & AYZFEC)”

F 5

Figure 2. (A) Severe neuronal loss and gliosis with Lewy body (inlet) of substantia nigra (H&E, x40 [inlet, x400]). (B) Many Lewy bodies and some
Lewy neurites in substantia nigra (alpha-synuclein, x100). (C) Amygdala (alpha-synuclein, x100) and (D) Cingulate (alpha-synuclein, %x200)
showing numerous Lewy bodies and Lewy neurites. (E) A few scattered Lewy bodies in the temporal (left), frontal (middle), and parietal (right)
lobe (alpha-synuclein, x200). (F) Moderate neurofibrillary tangles by Tau staining in the entorhinal cortex (phospho-Tau [ATS8], x100).
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59 o] & AR WA o] thgt Wkt F11 FARR L Gl
QPG A1 AR o] 271 4 71khoneymoon pe-
riod)olet FEid], oiFRe] 5o &R #xwt
300-600 mg AL FAE FAE 8 4= QIk’ o] A7)7} A
At ARG 5 oF 561 HARE el oFEe] 7] AR
ot Ao ' 571, dEalo] o7t ofde-Ess W Tk
3 gggol WAk

1710 otaiA Uehus 5715 5 71 tlaeAiel 2
FaaZl(wearing-off) & Qlel] oFa FRAIZte] Wep|= o]
" oFaAzlolet The ublA OFA] -8 Ho okart 7hAa
2& Wk, o] A9 ok Bgolw Bkl oFast A4
FAEE AEAREO] FoFA|AL oFa A Hoff-time)o]
ZIek. oFaalol oigh A& Meko® A, dlEeal Ao
&, A, ABAAL Euul A8l (dopamine agonist) 5] TF
£ T =uhA o 71 A, dlEee) 18] B8 £
a1 28 314 Z7levodopa dose fractionation) Ti= Yl ZE]
AA| = o} 28] (monoamine oxidase type B, MAO-B)IA|A] =
718 e 4 ok 1 9] 1R 0 R ] )R Rl
557t HolxHA Fazt A= Adel(sudden off)= ANt
Hog o] Aoz 2+ FuIEckE A oR: A4 anpt
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ERR= A8 Ut} o|e-550] AlslA] itk HEEA] o =
Aol Zagh 22 ofANh, Wil Aofs Frhd okE 24
o] Agsht’ HuHgPolfeEee 22 durne] 8% &
w7} gobd A7|E R oFEol §aRg Folw s Hrk o)
Al 371 Sg5Ato] ofslE 4 9lal oREO| ZEAIRHE HolA]
Al HER ofEs Besl= SIE SYh’ 1 9] ofteltiont
ZrAe 718 & 4 Qoptor

57153} o|ife-55o] W WA= - 71 ofkE 20
ofFit}. OB Bk olAeEZol FuHEl 2157 (on-period)
7F R oo §& WS 5%0)7] FEIAE vl
(off-period)7} 1T} o] g7 F=eko] Az} Wk w) R @A
(yo-yo-ing)o]ki r}?

aIE el APl Wl 42742 duadlEhs v B
(inclusion body)7} Holi= Aolct!! elukd o g gulEAH-o 9 %1
QAL =7H HHIAAE e ol AEE 4 AL oy 9l
HulAl= 2] ofFek’ S, dmlad] Aol 7P wigsia A
22l FAARS Uuk- A =29 (alpha-synuclein) W] 22|5}s}¢]
A AMg3l= Zlolek? ulaA] e Aol digh 38 7] Al
% AR 2]l A4 (DLB consortium) HAke] 2]a}H.°
Alm o] Fixsh= HH|aA 9] o] FrFskrE du|aA] s
156 4GA R U ohgar) o] wPeFa o7 SA43cHFig. 3);
1) Z&(mild) - #HIAA7F 7] JEi ol EEAL HHiEE7]
(Lewy neurites)?t Y2 = 749, 2) F-5Te(moderate) - #|H]AA]7}
oA 14 ol BT Hwe] HuAlEEY |7 WEEhe
7%, 3) Al i(severe) - 471 o)o] HH| AR} AufgofA

flo

POV

i)

e

Figure 3. Staging of alpha-synuclein pathology in dementia with Lewy bodies (DLB).® Alpha-synuclein immunostaining in cerebral cortex of DLB
cases illustrating increasing severity of Lewy bodies (LBs) and LB pathology scored as stage 1 to 4. Stage 1; mild (sparse LBs or Lewy neurites
[LNs]), Stage 2; moderate (>1 LB per high power field and sparse LNs), Stage 3; severe (>4 LBs and scattered LNs in low power field), Stage 4;
very severe (numerous LBs and LNs).
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So1A Sz ARAEE7 17T B e 4) ST A (very
severe) - > HB|A FH] 417 7l7P PR A9 7
Selelde =7k HaA 9 A GollA fmlaA] e e

279 TS HoES wl(Table 3)° Hu]4A]7} |7 K(brain stem)}
7]A Z](basal forebrain)@} H¢15(limbic region)o] TA}A &
Zhejm Al doAe Ae® ek

A7 1sAsEE Hole ShAloflA] ulaA] e A} = ’3}"

ol
oY 9 4720] ST 49, WA ARG A
z 135% 217} %5=5¥3t CERAD %14:9} Braak TS i;r}o%

WaldslE Bl 15 upAuko s ek=sjol

Azmestor dulaA) Helo] Al 7lolEs 7Rl
HH|2A 2] Ado] HH|AAA| YIS Dementia  with
Lewy bodies clinical syndrome)o]| 2at3+] B7}5H(Table 4).4"
ol ] B el ABS F S FASAY S,
A 4, = 4, B S $EE SR el 7t
3k

19 WA F siueA] H-IV)oll 417 ARl
5o] HEE o] = dxjto] AUER-HZ(primary age-related
tauopathy) & SHIELT GJoITE" QlhfolaTel S HEe oS
Q5] Mollx] A9 HEH O A0, olelzt 13

7V NS FAS HE A A Zead HE

>~l

QA7) TSR AE Rol A9t v mRek! g
Az of 18dlojebz 71 ojgh 7holE B8k A7) 2d A
wbxe} QIR AR S8 B,
w1y AR o] S5O thoke dulad] whAjeh o
foln} 414 el7} b Bl Weloade] stk 53,
AP AN BItES o vl7lob e A
Aol Aol )] Welt S7he
1 Zao] wel ol wet Bhe] QX715 Astel el 2=
Sfolnfa elelurhs dulaA] Welo] 7lop7h e, A oA
e ARt A gele Prigck Az
ARAOR AL ARHA Buulee] QAR Kol
u] 18119] 71 o]k 717k 9t AIAJS] shIe HAe] ofshEluA
AEQA Aol Boeh Eak, We] Aol Pz

e

_12

7]
A

|

O

A7t SAA,

Table 3. Assignment of Lewy body type based upon pattern of Lewy-related pathology in brainstem, limbic, and neocortical regions®

Brainstem regions

Basal forebrain/limbic regions

Neocortical regions

Lewy body type pathology

IX-X LC SN nbM Amygdala  Transentorhinal  Cingulate Temporal  Frontal Parietal
Brainstem-predominant 1-3 1-3 1-3 0-2 0-2 0-1 0-1 0 0 0
Limbic (transitional) 1-3 1-3 1-3 2-3 2-3 1-3 1-3 0-2 0-1 0
Diffuse neocortical 1-3 1-3 1-3 2-3 3-4 2-4 2-4 2-3 1-3 0-2

IX; 9th cranial nerve nucleus, X; 10th cranial nerve nucleus, LC; locus coeruleus, SN; substantia nigra, nbM; nucleus basalis of Meynert, 0; none.

Table 4. Assessment of the likelihood that the pathologic findings are associated with a typical, dementia with Lewy bodies, clinical

13
syndrome

Alzheimer disease neuropathologic change NIA-AA none/low NIA-AA intermediate NIA-AA high
(Braak stage 0-1I) (Braak stage III-IV) (Braak stage V-VI)
Lewy-related pathology
Diffuse neocortical High High Intermediate
Limbic (transitional) High Intermediate Low
Brainstem-predominant Low Low Low
Amygdala-predominant Low Low Low
Olfactory bulb only Low Low Low

Substantia nigra neuronal loss to be assessed (as none, mild, moderate, and severe) in order to subclassify cases into those likely or not to have

parkinsonism.

NIA-AA; National Institute on Aging-Alzheimer’s Association guidelines for the neuropathologic assessment of Alzheimer disease.
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KEY POINTS

1.

- IS AERelE Adsl] et AriEceEs w7l

- AR WElE DS F4Te, U, Hh HaA

TS g5 P A |ES SedRto] JledA, ¢k
Al 89 B AF T 17HAI7E 3lofo dh

gY71e] Hote oL o AR dB=| 5715
(motor fluctuation) 3 OVI2-FZ(LID) 52| ThFRt P30
AR o] u) ERRe| Y TS EAIsk AT o F
=7t dasith

19| W A7) RFstar 2 A AlR|EARIAM
RPN HehAIRE SH2Q1 RE o] 7hssfok gk

9 Al GodolA HulaA] 9 ok e We Aol
e WA SRelstn gzslolrd He) AdE Zo] Sl
A Ak,
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