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Secondary Parkinsonism

Hui-Jun Yang, MD, PhD

Department of Neurology, Ulsan University Hospital, University of Ulsan College of Medicine, Ulsan, Korea

In addition to idiopathic Parkinson’s disease and degenerative parkinson-plus syndrome, there is a range of secondary
symptomatic forms of parkinsonian syndrome. Secondary parkinsonism is a heterogeneous group of diseases including
(1) drug-induced parkinsonism, (2) vascular parkinsonism, (3) normal pressure hydrocephalus, and (4) toxic parkinsonism.
Secondary parkinsonian syndromes due to metabolic disorders, trauma infectious-postinfectious diseases, malignancies,
and other structural brain lesions also have been reported. Symmetric presentation of motor symptoms, poor response
to dopaminergic medications, a sudden or subacute onset of extrapyramidal symptoms, young age onset, and the ab-
sence of parkinsonian nonmotor features (i.e. rapid eye movement sleep behavior disorder, hyposmia or constipation)
should alert neurologist to take account of alternative diagnoses other than idiopathic Parkinson’s disease. However, the
clinicians might expect that meticulous examination and laboratory work-ups can reveal the etiology of secondary parkin-
sonism, which is occasionally not the case. In this review, we will discuss the most common causes and characteristic clin-
ical manifestations of secondary parkinsonism, and further consideration is given to present practical guidance focusing

on diagnostic and therapeutic relevance.

Key Words: Parkinsonism, Vascular, latrogenic, Normal pressure hydrocephalus, Basal ganglia
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o]x}A4 1g1<&Z(secondary parkinsonism) = 0]z}
+2 EvbA 171&H(idiopathic Parkinson's

disease)d} WFl&-EZ8]A ZFF(parkinson-plus syn-
drome)®] 718 9 v A Ako = AA| X5 FgofA] AAFE
o} 215 Mo H= Agktolot. thEA Q] oA miRleF
ozt (1) HE-84kA 071&Z(drug-induced parkin-

sonism), (2) @A 1}71&Z(vascular parkinsonism), (3)
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JAOF == Z=(normal pressure hydrocephalus), (4) =4
1}714Z(toxic parkinsonism) 52 & 4= 9 0., o] Qo=
FA A A A A vhE A Q] F1 94, £k 9 7]E}
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BAFEo] ARt BF YTk (I 1).>° e 4 14A7] B ofF
Koz wsAL, BAke] 27] BR1a% wdo] B Kol

T S TRIEolA A1 BHEE 9 BleE S4E
o] glom K Eu} 5 L oFA|of tfet ¥h-g-o] A7HA]
2 90l o314 WIS olalal B 4= Qe A AAL
2= 57 AA) Ao 1 =yl -24kA(dopamine trans-
porter: DAT) Bje]s} A7IA7} A7 790 S 1]
<SR9 7Fs AL wi- Rk ey o3 oSS oY
TheFstal o @2 Q1 Al gt ofsf Uojuk= Hth, SWEDDs
(scans without evidence of dopaminergic deficits) &}
A S AL AT 5 B sl

= 910, AR Aol A Wb E 22AA 71 AE
£ 71 1o E‘rXF— A w e v Sy kit o3}
d T

50| F30] 4 BoISHAI L 9L o] ARl
o] & FAol A OFB- U THIEZ,

5 ol SIS BFAe Do 5
=gelo] 44 Bl A9l A% 2 2
shoich. o, 4
A Jsteict.
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2. %=-REG IRIES

OFE-QHHA TW714S R 9914 TH1<Z(iatrogenic
parkinsonism)& 1950\t =3¢l 84 Xt 239H-= 7}
A= AP A YA FEE(typical antipsychotic drugs)
o] £ Y A5l E AN el YA 12

= A 49| ojEZF o2 Atutrt Zfo]7} 9l oLt o]EE]
0} Bruneck A 99| Q1 7|9t Aol A= Fa-f/d w1

SO FHES 1.7% 544 o714y %%%g 4. 5%
e SIS A9 1 A o
g &S A8ES 2.7%= HA5H3l=T| O]L o|zt
Jx "? FolA FE-Fdd BIESo] 7R B2 el
& AT AYS AR

H 1. 0|RH IHZIASS AJAFSHE AMZHSHH ZA U A ZAL>

As, A2, Ad 59 FAQ2 F/Hextrapyramidal
symptom)< FHE = Q)= A 2= AP A E= A FH
B4 A, DF G oA F A5 BE AHA| 5ol
RO FIHACKA Fol A= YL Q] Ato] E5] FE-F

A ARFT} A5 g gadske) gk 9 54 A
2} A] 5% (the Diagnostic and Statistical Manual of Mental
Disorders, fifth edition; DSM—V)Oﬂ H}E OFE--QHlA I}
NEF2 4 HANE A=

AASAG S %‘%ﬁl? 7 olLHoﬂ Qg 4 1, %

% A% B FE50 WA 492 A0, 55
G2k oy Il lsto] A AP
St} S QA 19, o4, AA7Is Aol S0z oFE

A TRIES E‘Q’H &Sl vls) FEH2= A
Aoy 74, A5 Holi 47 Hal th Sxto]l A A
HEA} A5} = B Aol 7} 7c:>] SHAY Qieh E3L o =91 2
oA 3~5 Hz BH2 31 7725 Q) WAE Kok rabbit %
ZF(“rabbit syndrome”)& FE-{HHA nH71&Z0] EX
Q1S4 F shtolct.” P
= 1SS e st ohE oA kg ot
SF=0] Hlashd tiA| 2 Fostet. Tk 4Rl oFA|
ot B 7T e ol 24 7o m A
2 g A 9o}, U FR oA ZA4F T A 19
oA} A3 AL By E|o] o2 g3t g, A
Hg = 59| u]Ad FHAHE Ao AT o] m71e=

(> _10

o Y

-1 O
o] A4 BxLol A LAS}H, whok BhAo] Al 7kelstH
71A dgo g QI8 FPAY FAIE B8] TEE + ele
B9 FANE F4 S NESH A Fe A0E L

Aelotd(quetiapine) E—‘i 224 (clozapine) 0.2 A2}

78 & 5 QlThE 2.

Molho and Factor (2000)

Klebe (2014)

(1) onset at young age(( 40 years)

(2) sudden onset

(3) rapid progression

(4) symptoms beginning after initiation of certain medications
(b) static course

(6) atypical features on examination (nonparkinsonian)

(7) poor response to antiparkinsonian medications

(1) a sudden onset of extrapyramidal symptoms

(2) the body symmetry of symptoms

(3) low or no clinical response to dopaminergic drugs

(4) the absence of non-motor PD symptoms

(5) the presence of associated symptoms other than the
characteristic key features

(6) a normal SPECT of the dopamine transporter
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QP =0l okE- g T4 53} A of 2] o344 T3]
£5 B4 A oR A5 HshA B SFzolt 71E
A7-5o] mzwl HE A3l ofsA THIE F4o] dol
e A9 3607 BIE LT, T W55 A AE
2 qpol A Wby THIeEe] §9 NES 2ARAS 1)

3.7%= LA

19299 Macdonald Critchley=
pseudobulbar manifestation, dementia, incontinence,
pyramidal sign 5-2] $4& 544 oIEHT 2= 5
WASH] 1h71&Z(arteriosclerotic parkinsonism)9] £4J
O & HsHEA 19299 @3 tIES] S 2= A
Al8k%.om, % o] % 1980 T H ] o]oj Xl gAtolst, st @l
AR A 72 B3 F3HA] ] Asto] EubA ohzlanT)
A *J’O] POV‘J'./] ujr;])\ Z2539 O}f]_:]-—o]-/\ ohq.l— x%o] o] é
9t} I8 Winikates S (1999) € Zijlmans S- (2004)0]]
o By miRIeZ0] Helg Washl ok 2 ojEe 2
2ol A7t YgolE, " Kurt Jellinger7t @23 o}
71£&20] 3} “one of the most controversial concepts in
the field of neurology’2tal A| A3l A== AA7HA] @

short-stepped gait,
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AW dg=re] gAe] ¢l Agto] AA|E HIETA Rl
512 & o™ (pseudovascular), A/34do] AEsHA THl&
23535 ol tHpsuedoparkinsonism)}1l v]&3sk vf Q)
t}.” 22 20184 ¥HEE Expert working group recom-
mendationo]| A= Zijlmans 5 (2004)2} S-AFsHHFAI © 2 (1)

acute/subacute post-stroke subtype, (2) insidious onset

o

subtype, (3) mixed or overlapping syndromes of vascular
parkinsonism with Parkinson's disease or other neuro-
degenerative parkinsonisms9] 37}A] E5%E A6l
£}, 1017

Zijlmans S (2004) 9 Expert working group recom-
mendation (2018)9] @34 W1LEE BEEoA L&
A2 () 71, A B FH ER © 1476”—3%01] 4
) Bt Sl 402 WSt 1 FSFHacute-on-
set, unilateral presentation)@} (2) @& oL} A A X0 3L
Lot XY A Egho] o F= 5HA] K Aol 2
ARA-RHd A 0 & WA st 11 Sk (insidious on-
set, bilateral “lower-body” presentation)o] tjgl +&-0]
1’4—.10'16'18 ZA}Q1 acute/subacute post-stroke subtype9]
A WA 1b71&Hat AAF Z4to] AltjF o2 SALsH

o
o =

>4 rl>°

B o250 tiet Aokt ) 9 gl o g dedlol M A Belshe WS /148 e B Fuo)
ATk Vigcarra S B4 sRIEZolebe Ad A A 34 ER ok W@ g Ho] 94 A% Ade] =
w2Ql B EAol] s sta ], B TIeFoR A% go] ok YN OR B SILE B S04 3
H 2. SIS O o XH Q2 HAS oSN U 7t ofX|Q S22I 20X 57t 8% SHAME. Modified from Ondo (2010).
?ﬂgiigé%%e?ggyra';:gal symptoms) °=2d (drug) S7t 8¢ (dose equivalence)*
1Y & (high risk) Haloperidol 2 mg
Fluphenazine 2mg
Prochlorperazine 15 mg
Risperidone 2mg
Pimozide 2mg
Droperidol 4 mg
Thioridazine 10 mg
ZEL 9 (medium risk) Olanzapine 4 mg
Ziprasidone 60mg
Aripiprazole 7.5mg
Promazine 100mg
Q&2 (low risk) Clozapine 50 mg
Quetiapine 75 mg

*Woods (2003)0] M2t MESE HE A
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OF|Ol AR 222X 201 100mgS 7|20 2 8t (dose equivalent to 100mg of oral chlorpromazine)
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& ShAtof| vl Y Heuto]] ot F4 T H At 22
o4}, acute/subacute post-stroke subtypeo] A= LA|H
O| AL AR]0] A 717t A& 5= & H=u} ¥H-&- A 7F K
1E7|% ek 48 5x1e] Wuld A3 AgHsmall vessel
disease)°f| 2J3t insidious onset subtype < X} H} 55}
o] S Tl T A A wel ol @ A4
HEAF A3}, &4 “lower-body” parkinsonismE Y %7|
3] Holl 97l B Uikao 2 An A 2o] v
8317 gech >

Agth el Zo] g m1E5S 4ol Wl dg =
Heka] 7|48k WA L A3 A3ke] 970 uje}
WY G A d 5o gk vkgo] AR HEnE, I
4 TR 0] 2ol AR e 3 2 Ak A
I 37 & A7)12E JAHmagnetic resonance imaging;
MR BAL, el 284 Sjojst AAF 59 A4S AA
7} BtEA] B Q5itt

=

\Xe]

A
4. Y

ol

19654 44 M ARG A B ST (Hakim-
Adams syndrome; Hydrocephalic dementia)of] T3] Adams
9} Hakimo] ¥ 713 0], 1 ol (gait difficulty), 13
Q1A A dHprogressive cognitive decline) W QA
(urinary incontinence) 5 Bk o] LAHQI A4
(iacho] SLOA KA A} 4 w1 A10] o] 913 K2
9 74 A HlAlo] A4 A B4 AR 45E
(idiopathic NPH)9] tto] g-&sltt > o, x|5utsl 23,
Alatd Haar g 2 & o] 93t o|3pd SRS HiAE
Za7}F Utk

QlALZA 0 2 ARl 2 =20 91X} ZALO insidious onset
subtype®] @M &5} vl FARE S5 Hag 4
off @ “lower-body” parkinsonism© 2 e} F A] A
A = AgA 2) Asolu AA o] TRt e = F¢= B8t 4
B T HAA AAE 59] H MRIZFAgo] 831 <
TS ohet] S34A 9 A 3x4 9] 9% E(rounding of the
lateral and third ventricles) & XA FHo] AT 7
(periventricular hyperintensity “capping’)°] 9= WEA
$EZ=(communicating hydrocephalus)?9] 274 Ho|11,
Z5]4 9] AzHanterior horn)7k X[t A 2]} 22 ThHoj|A]
9] T/Z9 Hf A (maximal internal diameter of the

skull) 7F2] ¥]€-91 Evans X E(Evans’ index)7} 0.30 o]ArYd

46

79 o] mgo] Hr ! E3] T K (vertex) F9Joll A
H[i3 2 0 &2 x|5eate} g7 to| &7 45 (disproportionately
enlarged subarachnoid space hydrocephalus; DESH) &
w)3Fo] AF Z2 9 9145} (upward bowing-thinning of
corpus callosum)7} FHIEH AL 255 AhS S A
At Aog dEA Qo (g 1.7

WA 5520 AT BAL ofy BRI} Y25
Hol HjA &= F 22| AF} o] FFY Ao B
L Aow 2gu, 03 HA T a5 vl FAE A
Yol A4 5759 Ad & X 5o BT =Zo] Hr},
£4 (1) 30~50 mio] ¥ 22002 27} jeisto] 13 Hofol
U 544 FHRshE i o] 23 4 AAHhigh-vol-
ume lumbar tap test) % (2) A7} Hjof] viATS H4AS
5101 T2A17H B9t ASH 02 HRRAE AT T EA S
AL A= E u]HR vjH<L(external cere-
brospinal fluid drainage)@] S 7}A] B} 0 & ]2 4=0H u}]
o AAE A o AN fojuiet B4 5
o] 9I3E AL JA-E7} dek&(ventriculo-peritoneal

shun)g £ A2 T2 5 ok &, H4-87 gt

T3 1. BHY 53 SR K X7 |3HHY A7, (A) packed
gyri with minimal sulcation, (B) ventricular enlargement
disproportionate to the degree of surround atrophy, (C)
upvxl/ard bowing of corpus callosum, (D) steeper callosal
angle.
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£9] A8 013 ThA] 8 % Q1%] F4to] ofFE| L TSl
glow] FAHo e Fasloln Y Ei A4 a4 o) 5
o) AAHAA HAgo] AEE A7} Yol 244 A7
o] %go] goJsfoiof g}

&S TSt 7Y f83 A =4 £ 59 o5
W7t 1-wg-49g-1,2,3,6-HES| ER2d, FX
MPTP(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)
Y Aolct. 1980 Ao} 2|9 ujek F=AF UH
oA B4 =2l Fof Fof mplE F/go] WATo] LA
WA, s 2A1E A ok A% 3 B BeEE P
MPTP7} 815 24+9] 9191 B2 3ol girt. > MPTP]
AL AHE-Q1 N-methyl-4-phenyl pyridinium ©]-2(MPP+)
o) A BFAEE) B 1S oJAlste] £¥ 4o
Tld AFAE] A8 54 Holw, A7
MPTP= T{1&Y 58 ZE) 7P 3R 9oHA AHE==
23 % shfoleh

MPTP o|Qofl= Bzt 2 4 F 59 Fa(heavy
metal), A]QFE=E{cyanide), A A (carbon monoxide),
A3 A (pesticide), §7]8Al(solvent) 59 23 &3 &

WA WS EE oA WSS To) o
o

o= 7P &3t FFFolth W AR 7] =o] 9%t
YR F5EY 4RV BE ol HelA 5
MY 2,7 P84 (welding), Wzt wiElE Az, @3t
FAF 22 59 APAQA =& Qo 1HE¥T, oHESE
(ephedrone) B-&, A717t ¥4+ A% G (total paren-
teral nutrition) 9% S0} S0 WA} 2= gic} 132027
7ol QJgt o|A g wHlEG-2 2 AR s 2 A3
= Holil 27| 7E T3 o, B3 Aol & QHH-ARA| 9]
1 o3 (dystonialh BHEE A9} gt wgAe)
SHA| AF 20 o) dSol FEE B Y ES
EAAQ HEOR Ho AZHole o] A= &4
(‘cock walk)E& HY 4= Ik > A4 gast o
»] MRIS) T1Z2% G4eld S459 o2 g7 14lE
AZ(pallidal T1 hyperintensity) 2 & YefUH, Eutgl &
HHA| HoJst At A= L Aol A A kel A
719 AHHA A5t HAE7| = sl oy thAl 2 At 44
< Hojg B
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6. Z4FY, AR, ld = 71E kL 2o 2fgt

TG Er 4G F T 0|34 TRIEZL 53] 204]

T oT— =

N
B
e
=2
Jo
o,
ol
N

184 Y (encephalitis lethargica;
ED)ol2t= GAE MR A9 AR |sit. vholg A

Z+edo] 9J3t Ao g AL 7|HA YL o]F T 95 o]
F 10999 o} 7MY 5837 Pu}i’le—ﬂuu 2lolojglom,

=5} gA5 1ol

AEFA;A} Hiol2| 2o ofgt Ao
T2 A E R Aort) 71HA Hoﬂ IAEL 74F A A%,
Bt 23, 2% T2 oculogyric crisis), 354,

2 oS 59 T4 Bk &R FA|Q= S
g B Euto] 3HEGoY g B Eut Hrh-2-5F(levodopa-
induced dyskinesia) 5-9] % 3§ Z(motor complica-
tion)o] B34 Q1 B mH1EH A E T 2 7]of WSt
A7 e Aoz G @ Abe] olof Aol
A ol ot o]abd HIEFo] 7MY SRt Wl EE S
A4 H9Z8=(Acquired Immune Deficiency Syndrome;
AIDS) 82} Fof| A LAYSh= Q1ZF HY A Y Hiol|HA X
Z(human immunodeficiency virus encephalopathy,
HIV encephalopathy)o]] 9J3t m}71&%Z0] Qltt. o o]x}
d 14359 A Y912 2= mycoplasma 7, Y=
¥ 9, Epstein-Barr virus, herpes simplex virus 5°f 25t
wpolgi2A Y%, IC virusol ofgt A4 Tz wgY

HZ(progressive multifocal leukoencephalopathy: PML)
2 Whipple's disease7} 9128, mump ZE & 7| A H9]
qug}m qu &= Zuto] By E AoE 9l9l) 1 SHIVln]

% Sl Wl AsiolH SaBetAT, AYESTA
ol 7149 B 5418 UL A IS B4 2o
7= St

clFet $50] thAbY AeHSo] A17sH Sho

f

7]

H 3. SWEDDs (scans without evidence of dopaminergic deficits)&tAte] 22 3l 2191 &%t Modified from Nin Bajaj (2010).

71548 BAR] A H%—(myxedema) 27] 570l =t

of| A °“ﬂﬂ“ ?ﬂ*é 714
Z(acquired hepatolenucular degeneration) 94|
720l Y& ¥(Wilson's disease)¥} | o]
&350 YoloE A A glow, A2 g, <713
3 59 2904 £5:995 sl rheny 312
HHEA o ol 7FeiAl= &4 9 HAY 52 B ¥t
0 A, oA A 2 20H 215 Bl AL
ZAo 2 4R A QA HWZ(chronic traumatic en-
cephalopathy, CTE)L dXojA m71& 242 Zdloh
t}.% 1928 Harrison Martlando] 2]} P& A< Sof A
WA= punch drunk syndrome© 2 &&j%l 0|3 X7}
A e i Fe] A A Rlof s S E shy A4l 7=
S Apol ok b A W3- T ol SlolE A

Jo 2

o R
ox M oox o ok

S

Nk
ox

5 o
o

rl

7 RUE, $83, LA L A 5 348 Budk
97} k. o] @jo] HolA w5} Ei 2B Sof Uy

WE%, s 5ol o] T Weio] 1A, 3
u Ei 2 PEEL AT 49o] mleso] Ukt 5

UL
7. SWEDDs
O|ZHd TH1EF FoIA e tha Eo3 A& Aste 5
&191 SWEDDs® 20034 Marek 50| A2 =435t 7/ig o
2 88 Y A AN S sIE o s AdE ] ou
Tabl SREA 715 QAelA mahel A5kt BEEA] o2

52 A3tk ELLDOPA, REAL-PET, CALM-CIT,

rUO

=

ot

11

£ M SWEDD 0t
(tremor-dominant SWEDD subtype)

H|ZIM M SWEDD 0+
(non-tremor dominant SWEDD subtype)

Adult-onset dystonic tremor
Essential tremor
Psychogenic tremor

Fragile X premutation

Valproate toxicity

Tardive (neuroleptic) induced
Vascular parkinsonism
Brain neoplasm
Carbon disulphide
Manganism

Huntington’s disease
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Oty IZIEE2T 2Atel IHY HI

PRECEPT 59| o2 9l Al ol S wizieg o2
el 9] 3.7 ~ 14.8%2] BA17} Slojat Qi 714} A
A 278 R, A ATASS 27] olst A
et T (low sensitivity)Z A1 0, SWEDDs $FA}
T9| F2 T4 FZ Ak o] o] A a4 ol A
T g B Eu} vhgo] A9 glal Eubgl =84 /4 HARNA
Aoz HAF 27 Kolv] ghe] A3 A SuA W)
293 b2 U ATk Btk oA Suy nizley
o] ofuak3 grekal A E e SWEDDs B4z 2] 3
O Z71AoAE9] $1 {-F(subtle dystonia, dystonic
voice), 5 ZA, thumb extension tremor, task-specif-
ic tremor, no clear fatiguing of repetitive movements
59 o] HM mxl&H hAkete] o] =2o] H,
7 Aok, A Pl Wl 5 mISolA A
ZE = HEA S0l iAo g W Zo] ofF At
A AP SWEDDs A= (1) JA-9A] o1
(tremor-dominant subtype)¥} (2) H] ZAH-2A] o}y
(non-tremor dominant subtype) 2.2 JFE5| Z}o}g ¥
2 Jdeid 99 Agse 7 33 gk

O|AY mFIEF2] AU ¢ vt FE-wEAd ot
=5 R 152 AdsHE Az =2A 42
U, G oA IS SAke] A9 Al Age] A=
3 7t Ao oddE 4 vt wW2bA M, 3, H 2
oV EToR A TSI W, S/ 1t
18R oby 2t Ahe] 714 Agho] ofgt oA wpFle
S 7ol F= 2ol Fasitt. S iRl gt AAARE
/el et Ageta A3, mxleso] 43
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