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Progressive supranuclear palsy

Min Young Chun®, Ji Young Yun"*

*Department of Neruology, Ewha Womans University Mokdong Hospital, Seoul, Korea "Department of Neruology, Ewha Womans
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Progressive supranuclear palsy (PSP) is recognized as a range of motor and behavioral syndromes that are associated
with a characteristic 4-repeat tau neuropathology. The new Movement Disorders Society PSP diagnostic criteria include
definitions for variant PSP syndromes with variable patterns of movement, language, or behavioral features. This session
aims to review the key clinical features and cases of variable phenotype of PSP.
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A8 HAIH| (progressive supranuclear palsy, PSP)=
Richardson, Steel ¥ Olszewski”} 1964 0] &0 &2 H11
stict! Wgadort FHES HE5to] Meynert7] A3
(nucleus basalis of Meynert), 35t (locus ceruleus)@}
A Foll AFA 2] A4lo] Qa1 BR(taw) T 9] o]4fo
2 A ALHG S (neurofibrillary tangle)o] A E Wjof &
ZAgrt.?

1996d] AAE AFHH RIS | A 7| 2L 5
o2 e =ANE FAHIRAEE THE7F YEi=
Richardson £3%(PSP-Richardson syndrome, PSP-RS)
O 2 AT SR} ofd Bl F A Q1 AP AT SET
R Aol = YIRETE "olA= AT it ol
Movement Disorder-Society endorsed PSP Study Group
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o4& A (Evidence)2} &-2](Consensus)]| 7|9tsto] 2tk
9] Al et Eo| =5 Fol1 27] At 7FsAE =ol=d 5
FEE & XA 9 A ek 7]1& 75 %ko] AA
o up Qle}’

AdH o2 PRI PSP+ A5 (rigidity) T 2557
A(bradykinesia) 242 171&H(idiopathic Parkinson’s
disease, IPD)Z} t}2 4] 9o} QFY ™ H(resting tremor)O|
= Ho] 7 27 %0] APAI0] M3} 5 FRAclA o A% 9

EA4o] it 1= sk o 2= PSPoj eFgsh A
710l 4 FYHT-F )7k eI PSP-RSO.2
AP} od HIAP AR TS Hol= Xy gt
SH(variant of PSP, vPSP)9] thoFst A} ofgo] B
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9] 70 A &gl Yeht= B9 ALY gla Aol A
3] X343t Foflof LFERA|UE PSP %710 5 A 9E9t
2 HolA= 97} At Bol| A = Zpol 7} Ql=T =
2 55 d-S(small stepped gait)a} 0] HO =2 £
A(propulsion) 7F& 7 E= AL Ao|(festination)7} &
ZJold] ksl PSP A= A 91E9g 0 & Q15 Al Z(ataxic) .
Y} E F919] T8-S RS FHF(axial rigidity) 02 <l
sto] 28 2 Zs|HA de dZdo|7 EAot}

Qb9] A 5ol oIS s = 8% B4
Id] sparEA] Algto] E4 Ao}, o] & QI ol &S U
S1A] Soto] JolA AU A W of o] - 7= gt
ok E5HSAES 2ol & YEtol7t g g A= BE
o] THE7| = ghh(dirty tie sign). B2 & & o= 5
A Qb -2-52] Aoli7h vrehd &= QIAIRE, o] 342 o thE
A7 A Azt A gto] ofu gt A weRlof A e EEA] A &
Z=]7] wfZo] PSP Xthe] o]y A0 E HY| ofYrt.
AP Q1 =25 = FH 2]4=7](oculocephalic
maneuver)°] 2]5j] 7| ==t Argo] tf Xt A1
< 2HEsh= A7 AeH Qb El7]o] QlaiAl = A
A=) A] Qh=tt. PSP $AE9] EollA TEE = Yo ZE
A5l Qo 77k BAIE & W E=5-2{conver-
gence)o] Z QtE|AY wakE 7| (pursuit) 7} & =] 2] o} Al
H7](saccade)Z Woh= F9- Q3L A|A10] 5t (optoki-
netic nystagmus)°| ZA T H¢E S5t oA T E
£ o|ggt o] &2 PSPoY =13 o] ohy 7] wiEo] H]
Eo|#o]7]= st QF19] Al -5 ol Bt Qb4 U =
QL FAlo|E & QAFA o & PSP7} 9]4]o] EH Eelo] W Q
it

X =1 Levodopa)oll thgt ¥H-&-2 ARk 0 2 u]u|5}Z|
Tk 27]0] ghgo] EH et Qe A &EA] A=t
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Bl E 2 2ko] ohofgt WAy Ak AT
HIR O & Sto] PSPE thfeh o 0 2 Wil Qi Sl
AF FARMEEEA oLt dojFlo] 38 S ABH
PSPEE|:= RichardsonZ3-L(PSP-RS, classic PSP)o|t}.
11 Y2 HAP A S Hol A9t 2|t o 2 PSP= &
o1l A7} ZAIFHHVPSP). vPSP % classic PSPQ] E7 9|
22] oFom Q58 ml&w o 77k 4 2 Levodopa

HH2-S 2 7)o HY 4= 9= PSP-parkinsonism(PSP-P), &

R
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710l & S4 §lol By 528YHS Hol= PSP with pro-
gressive gait freezing(PSP-PGF), H|d|AZQl Algi=
1

0 oX O

(apraxia) @ 1A A 724 (cortical sensory loss)7F &
] PSP-corticobasal syndrome(PSP-CBS), 910]9] Alg=S
Ho|&x PSP-speech language(PSP-SL), PSP with frontal
presentation(PSP-F), PSP with predominant cerebellar
ataxia(PSP-C), PSP with mixed pathology S-°] 3/c}.

1) PSP-RS

7P 114221 FE|o] PSP ofFoltt. A4 HolA| AL,
Hggo] EQtslH, F2/Ydo] 7 Zo] 27|19 EAARI &
5 Z4o|tt. AZHsKapathy, disinhibition), Q1A|&EAI5}
(bradyphenia), A 37|54 of(difficulty planning or mul-
titasking)7} W= 7| & ohH 2| A/, A, T
FH9] Dotr] Aoll, Agolet -7t SR
At 5N e FA A& -5 (vertical saccade)
9] &x A5} 7)Ao (difficulty reading) = =x7] A
3P=(apraxia of eyelid opening)o] EstE T} LA AL
T = Ao 83 A E4olu A2 Al7]
£ ohgsh, B 3~4d 714 YEhA] ek 5 Al 34
U529 HE gaino] $HR-2EC] H|s| HojA|A
L Al2-5Qtzlo] A4 E= Zlo] 27] 41735H Ao A g
A=7) = gt

2) PSP-P

vPSP % 7}4 &3k ofg 0 &, PSP-RS&} g LA A=
ZpA] @ o]t IPDof|A] ER1E]= 4~6 Hz Qg ddo] &
QI=]7| % gtk 27]ofl= dol X, AAIERMY, b2 ol
0] BEIEA] & 4= Stk HEEn X7 270l AEs
I AZol| 5= ol S-S Hol7|= gtk PSP-Pet
PSP-RS= Y 24 ool = A2 o2 A4 EZS &
o +EE = 9lo, o] & off Afojof= clinical overlap
o] glom ok 6| Hk AUHA A Tl AR FALSA

o] o]t} ¥ 2|5 0 & PSP-RSOA] Holi tau ¥
A7 v 1 F =7t Aot Ak Heol A Eagict.

PSP-P %79 E4-& IPD9} Akt o] wol IPDe}
PSP-P9] o] golotA] gh& 4= it} ZHEol Ego] H=
7 0 & IPDO] B3]} PSP-P= A gjo] wk2 11 Z7Z0] AHx] 9
Z3&o] vlof FElohH, JiH o R & o] thigt ¥k-go]
Fojxlch= Holot.
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3) PSP-PGF

oxfA o2 %7|EHE AYst= B SZ(gait freezing)
o] 3lom, U= B3 Qo W79 52 d/dHspeech
FWE7|E 5= PSPY] ofgog, oA+
pure akinesia with gait freezing(PAGF) &2 &89t &
P2 PSP} HEZHA| = E|H e} 2| 59] ¥-go] 21 EE
S0l itk A A 59d 7F A9 3], A]H, 259
Aol ol ek ek Aol Sole, WGl B34
w7 o]} 1 AsHA A 5] 270] glofof et

Hajeky] o 2= lal(globus pallidus), 42 (substantia
nigra), AJASF(subthalamic nucleus)oj|A] =5t 9=,
A7 2418} A17otwZgliosis)o] ER1H H} gt PSP-RSQ]
HE| A7} B2 oE o 252 A (motor cortex), EF-EA]
(striatum), ©F8]x]3(pontine nuclei), AX](cerebellum)
59 tau HE|Ao] JHA g dotal F2 §flo EA
sheic

freezing)o|

4) PSP-CBS

A7) A HZF L (corticobasal syndrome, CBS)-2 ¥ &
stHog ZdH md7]| A (corticobasal degener-
ation, CBD)2] 7P 2 &efdl dmd ot} g oz
183 78140 2 CBDI} PSPO] AW el A7 Afolof
FE o] A5 EAS) Ok, &= 23} R = 4-HEE(4-repeat)
ER-Zgtolct.

PSP-CBS+= /34 05+ mA7|AdFEol| &3t
AlAYE sty o 2= PSPR A= ALE ujsith Az}
Oyi}ﬂl: AR Q] B, A8EF, T2 T2 As) AID &
@Halien limb)¥} AE5Fo0] thfstA Uehbn &1 =x}
of gk ¥ HolX|= ”401‘:} we|skd o & PSP7F &9l
=] 312} = PSP-CBS9] H]&2 2 HO & Queen Square
Brain Bank®] ¥ E|5t4 0 & &2 % PSPEA} 1799 9] &4
= ot 61 Hto] PSP-CBSZ 3 ?J_F—]oq‘:]' PSP-CBS& A2
& MDS PSP Ad7]&0f| A possible PSPE XA & o] Qlt}.

il

5) PSP-SL
Bl S] YAHd R g oiS(nonfluent variant
progressive aphasia, nfvPPA)= FH o] THx] k= Wsl7]
U EEAR T 9% E Be sHe dlofe] Aagze] FRHO.
2 oslE]s Z&oltk” MDS PSP criteriad A
PSP—RS—J 55730 U] Aol nfvPPAS] Q1o Aol 7}
2719] #5402 et 944 ok e AAsHh 2
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AP AolUBS B 138 F 53 W 5U -
o5 ©

PSP-RS9} fARE A4 S4H et Ao gl H 9l
th® & o 2 9] Ao AL 25 0] nfvPPA 34} 5 22

ol A AFEo| tau B2 A AL B9l v} 9=y, 71 3t
Helade 4R-EEadd ]MEP PSP-SL: AJ2-&
MDS PSP Ht7]Z0]| 4] possible PSPZ 2|7 =] 0] Qlct.

6) PSP-F

PSP-RS9| EA A Q1 255740 UEH7] 9 AHE 3
Zo] AEZEX|uf(behavioral variant frontotemporal
dementia, bvFTD)9] A&l EAo] Uett= -9-0ltt.
BVFTDE 27158 13} ofatsl 42, A4, HECEE
7”1, g4, J= Aol Jztot= 34 2 X AsHE &
2 Sity. =& #HolH Mayo clinicof| 4] 667 9] AFS-
Ao BQ1st PSP A} 5t Al H-$-(4.5%)7} PSP-F= &
A= vt ok 2y §9o] Ao Bhog s
PSP g2} 100 % 129o] ASFHX et FARE S/l
%710 9d Aoz sold u} gict.'°

oN, OIN

lo

7) PSP-C
PSP-RS®] 449 LEFAT FF-LE AN vER}
7| oliee £xjias ol 2719 3 S0 deh
L2 PSPO] EE A} FEFo|t}t. Mayo chmc.J
Aol A= 10857 2] W E|etA o & Shx1E PSP S vﬂ
2] 5710] PSP-C&E ERIE|} 1L, o5 F 41 2XF oA
E9&=Z(multiple system atrophy of Cerebellar type,
MSA-O)= Q4 os AntEgirka i}, o] 449] AL
VI skl AR5} AT S
559 A 875 AEABA 715l HERA
%—,fa’kn}.” PSP-C A2 MDS PSP X gh7| 2ol m3ts]
A g2 ofgoltt.

8) B39l ¥ AAL Holx= PSP(PSP with mixed

pathology)

PSPO] 2| A3} FHbe o] tharel e 7o) Shele ut
At 71 B35 Sul HE|Ad o2 og=sto]n] WA,
HICY i, TOM- B4, ey gu
(argyrophilic grain disease), a3 & !
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£ @34 APAJutd|(vascular PSP)EHIL Y37 = St
17149 A EY=Z(multiple system atrophy of par-
kinsonian type, MSA-P), T&7| A3 J(CBD), #HH] 44|
Z]ufj(dementia with Lewy bodies)& o] H Q35}ct. 1

Level of Functional Domain
Certainty Ocular Motor Dysfunction Postural Instability Akinesia Cognitive Dysfunction
Level 1 0o1: P1: Al: C1: Speech/language disorder
Vertical supranuclear Repeated unprovoked Progressive gait freezing i.e., nonfluent/agrammatic
palsy falls within 3 years within 3 years variant of primary progressive
aphasia or progressive
Level 2 02: p2: A2: C2:
Slow velocity of vertical ~ Tendency to fall on the  Parkinsonism, Frontal cognitive/behavioral
saccades pull-test within 3 years  akinetic-rigid, presentation
predominantly axial, and
levodopa resistant
Level 3 03: P3: A3: C3:

Frequent macro square

Wave

openi

More than two steps

jerks or “eyelid backward on the
ng apraxia” pull-test within 3 years

Parkinsonism, with tremor  Corticobasal syndrome

and/or asymmetric and/or
levodopa responsive

B2, YNNS4 Y BA0| X312 Sof 212 XHNi| Hpto| Yaie °
Diagnostic Certainty Definition Combinations Predominance Type

Definite PSP

Gold standard defining the
disease entity

Neuropathological diagnosis ~ Any clinical presentation

Probable PSP Highly specific, but not very (01 or 02) + (P1 or P2) PSP with Richardson’s syndrome
sensitive for PSP ) - : :
Suitable for therapeutic and (01 0or 02) + A1 PSP with progressive gait freezing
biological studies (01 or 02) + (A2 or A3) PSP with predominant parkinsonism
(O1or02)+C2 PSP with predominant frontal presentation
Possible PSP Substantially more sensitive, 01 PSP with predominant ocular motor
but less specific for PSP dysfunction
Suitable for descriptive — ;
epicemiological studies and 02 +P3 PSP with Richardson’s syndrome
clinical care Al PSP with progressive gait freezing
(O10r02) +C1 PSP with predominant speech/language
disorder
(O10r02) +C3 PSP with predominant CBS
Suggestive of PSP Suggestive of PSP, but not 02 or O3 PSP with predominant ocular motor
passing the threshold ;or dysfunction
ossible or probable PSP , - , -
SE)//'z‘ab/e foregr/y/b’em‘/ﬂcaz‘/on P1or P2 PSP with predominant postural instability
03 + (P2 or P3) PSP with Richardson’s syndrome
(A2 or A3) + (03, P1, P2, C1, PSP with predominant parkinsonism
C2, CC1, CC2, CC3, or CC4)
C1 PSP with predominant speech/language
disorder
C2+(03or P3) PSP with predominant frontal presentation
C3 PSP with predominant CBS
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AN

H 3. Clinical features of PSP phenotypes (modified table from')

PSP-RS PSP-P  PSP-PGF PSP-CBS PSP-SL PSP-F PSP=C IPD MSA-P
Rigidity Axial y limb Limbyaxial ~ Axial Limb)Axial + + Axial)Limb Limbyaxial ~ Limb)Axial
Early postural +++ - + -/+ - - +++ - -
instability and/or
falls
Early eye +++ ++ +/- ++ + + +++ - —/+
movement
abnormalities
Early cognitive ++ - - +++ +++ +++ ++ - -
decline
Early frontal ++ - - ++ ++ +++ ++ -/+ -/+
behaviour
Non-fluent aphasia + - - ++ +++ ++ - - _
and/or apraxia of
speech
Limb dystonia + + -/+ +++ + + (limb and + +
truncal ataxia)
Pyramidal and + + + ++ + + - - ++
Babinski's signs
Levodopa response - ++ - - - - - Ft T+
Dysautonomia - - - - - - - + St

MSA-P: multiple system atrophy-parkinsonism, PSP: progressive supranuclear palsy, PSP-C: PSP with predominant cerebellar ataxia,
PSP-CBS: PSP-corticobasal syndrome, PSP-F: PSP with frontal presentation, PSP-P: PSP-parkinsonism, PSP-PGF: PSP-progressive
gait freezing, PSP-SL: PSP-speech language, PSP-RS: PSP-Richardson’s syndrome, —: absent, —/+: rare, +: occasional or mild, ++:
usual or moderate, +++: frequent or severe.
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