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High-Field MR Findings of Multiple System Atrophy
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Magnetic resonance images obtained at 1.5T were reviewed in 23 patients with clinically
diagnosed multiple system atrophy (MSA). The patient group consisted of 13 cases with olivoponto-
cerebellar atrophy (OPCA), three with striatonigral degeneration (SND), and seven with Shy-Drager
syndrome (SDS). In each disorder group, hypointensity of the pars compacta of the substantia nigra
was frequently demonstrated as well as the atrophy of the brain stem and cerebellum. Although
T2-weighted-images depicted hypointensity of the putamen, which was prominent in its posterclateral
part, in cases with SND and SDS, it was not encountered in cases with OPCA. Therefore, this finding
was considered to facilitate differential diagnosis between OPCA and other two disorders. These
hypointensities in the putamen and pars compacta of the substantia nigra may be due to excessive iron
deposition and seem to correlate with extrapyramidal tract signs of MSA.
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RTEBELTH B, - CTEERZEL OPCA,
SND, SDS i, /MRSEEIR, SEFESBAER, Xo
EEMEERY 3008 L LTI hbItREDR
WERLEABAECCEZ Y EHMAaEEL,
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Fig. 1 Correlation between the Shy-Drager syn-
drome and related disorders (after Kowa and
Nukada®)
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¥ X OBIHRIER I 35\ T19874F 1 A A 519894 1
B ORI #A90 Ric & - T28 X h=OPCA
134, SND 3 #l, SDS 7 fi|@ 5t23fEFI T a» %,
OPCA DIEFI £ BN EBI KM%, 1161(84.6%)
DREREEEYEL, $EASBIER (R¥S) %
A LT D 36(23.1%), BEMEERZ M-
7eb DIk 441(30.8%) TH oz, FSND D 3
Bl EfE, EEhhEf e LIRSA BT, #17
38\, L-Dopa 7e E~DRIGH S B &V 7ol
KT RZRPZZE AT Ehic, 2055 24T
HEIER 2 £ 5 Tuvie, SDS @ 7 Fli e T {1
E, BEREEThILH), BE, BTRF
FOBEMEEREYRL T, ¥k SDS T
eI EBIRTAY, 241 (28.6%) A
FER A HFeF LT i,

MRI i21.5T BEENE (ZEBEHRED 2 B,
spin echo (SE) ¥R & b # b & LERI (TR) 500
msec, =2 —Kfif(TE)30~43msec @ T1345% &
7¢ b UV TR1800~2500msec, TES0~100msec

Fig. 2 Normal, 62-year-old male. a and b. T2-weighted irages (SE 1800,/100).
The red nucleus (RN) (short arrows) and pars reticulata of the substantia
nigra (SN) (long arrows) show hypointensity (a). The globus pallidus (short
arrows) and putamen (long arrows) also reveal hypointensity bilaterally (b).
The hypointensity of these structures is due to accumulation of ferric iron and/
or other pigments.
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3. & =

(1) #3s S URERBHFVEES

MRI © & & O 5B 7z - T, Drayer b9
Rutledge ¥ & - TBEEEH I hic L 5L, B
MEMRITXY EH 2o\, EXoflollrs
R T 5 & Sh b EEZCFRICk T 5 T2%H
- AR LEOERS (Fig. 2) FEBR -7, &
D 5 bR b N RERE T O T2BEME To
EEB 2T hLh, Table 1, Table 2 o=
T, BEBIL T, S golkE T, E
BATHEES LR TRERL LB LIzL 25,
SND, SDS Tz h &L AEL LD EE S ¥R T
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Table 1 Hypointensity of the putamen (PT) on
T2-weighted images

Gt'?gsé)(.) 0 1 2
OPCA 11 2 0
(n=13) (85) (15) ()]

SND 0 2 1
(n=3) ()] (67) (33
SDS 1 5 1
=7 14 (D a4

* . 0=PT was hyperintense to the globus pallidus (GP). 1=
PT was isointense with GP. 2=PT was hypointense to
GP.

Table 2 Hypointensity of the pars compacta (PC)
of the substantia nigra on T2-weighted images

Grade(*)
%) 0 1 Z
OPCA 4 3 6
@=13) | GD @3 (46
SND 2 1 0
@=3 6D (33 )
SDS 3 2 2
@=D 4 | @ (29)

* . 0=PT was hyperintense to the pars reficulata (PR) of
the globus pallidus. 1=PC was slightly hyperintense to
PR. 2==PC was isointense with PR.
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Table 3 Atrophy of the brain stem and

cerebellum
Grade(*)

%) 1 2 3
OPCA 1 8 4
(n=13) 8) (62) (30
SND 1 1 1
(n=3) 33 (33) (33)
SDS 0 4 3
(n=7) 0) (567 (43)

* . 1=equivocal, 2=mild, 3=marked

grade 1% X 082 DF 6 Flh o 5 4T, #HAAEN
BWTEETH-7.

RTEEOMREOES LB LT IR ST
to. 3TMETH L IER EoEEILILG EE L
bhieh, EWATIERERRE LAROEES
OHICEER »BABCHEAN 0L,
grade 1L |, T /b biBmno b 235 L3455
Ehdicwd o, OPCA, SDS Ti¥# % 1
[a] = f‘:,

(2) Bpieds & U\ ZEHE

FH b &l U fuEe 7 b O/ N O ZE e 2 1
HENC 3 B 2R L 72 (Table 3), £#T
WFER A DRRE (Mequivocal” L) OEfHEH LS
#, OPCA 5 X U'SDS TZ hitBETH - .

(3) znfhoFRR

OPCA o 3 fil, SND @ 1, SDS @ 2 fFil-cHafl
KRCERR A T AE ML & B 5 55
HONBESHREY THERAB CRD L, T8
JEfBED empty sella 8 OPCA % X U°SDS @4 1
WTeHbhi,

4. E Bl

(1) OPCA 58m%B (Fig. 3)

8 R X D RS ITHAHEL, 3ERIN O
HHEE & 72 - 7o, MRIMETTEY, TREEEGLO %4,
WEERE, BiREDOE», BEOIRES X OEE,
X BRI ERE & OB EMEERD RLT
Wi,

63 7o B DN/ PSR E L WER RS bhis
(Fig. 3a), —7 T25#fA & o chfb v ~ v (Fig. 3b)
CTERAME T MESS/LL, MihoRE@RE
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Fig. 3 OPCA, 58-year-old male. a. Tl-weighted image (SE 500/30). Marked
atrophy of the brain stem and cerebellum is noted. b and ¢. T2-weighted images
(SE 2500/100). The RN and pars reticulata of the SN are not separated due to
decreased intensity of the pars compacta of the SN (b). Intensity of the
putamen appears unremarkable.

LBEHOFKET—BOERFS LTV 5, X TEMNAEETEOBENE &k, ~—%vy
EE T, #HROEERPPETIRLTVWSLD VL LTIMBEIATWEN2ERE haboX
D, WEKRI hXEESTH5 (Fig 30). DB, BB HEE, AR\ EE,

(2) SND s58@% (Fig. 4) MB oK, FEtE, BRHTEREIETHLD

SR 248 7 H25H (23)
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4 RHTEEMEAE @ FhREHS MRI

Fig. 4 SND, 58-year-old female. a. T1-weighted image (SE 500/38). The brain
stem and cerebellum are moderately atrophied. b, T2-weighted image (SE
1800/100). The putamen shows hypointensity bilaterally which is prominent in

its posterolateral part.

wizh, SND :ZHfEhTuw5,

g 3 X OV MO ZEE T15858(& (Fig. 4a)T
B IcBD b b, T2 E O FR - EER L ~
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WIIRR L Aoy, BN, BAMIEE cIREER
LRABEIEESL LT3,

(3) SDS 593 (Fig. 5)

SERBIREE LBFEID -7z, 2FHHHHE
WS R O 7o DRI RE DR M R D BT X
5 1Zit-7c, MRI Wa{TRy, MEOEM, X8, &
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fEe 3 X OV R EEBERY B B v e B L B
h5 (Fig. 5a,b), T25fHE T, &k (Fig. 5b)
TREEREHN MEES L e b BRE B X UFE
LEELTHEEIhTWA, EEELY <1 (Fig
5c) Tix SND DIEFNCIELI L R A5 %
iz, REERI D SHLEEWVEFSEXELTW
5.

5 &% =

BEOBRKOIENLLIEMSADEL2H
13, Fig. 1T hxmAUCELTWSEE LD
1, OPCA & SND % 2 2mTR & L, h»2olEIC
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FRBRATTSDS L) A6 1 SDERBEBKM
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BGETR, SND (e BER Y E#EL, —AT
SDSWEHEMEERYEBE LRI 2ELo—
Fb L mE LHEET D, Toicd SDS ik
FEARAJIZ OPCA 1Tt \WAE &, SND izT\FEH
BuEbhA, (FE, SEORHED 5B SDS D 7
B, Bl X 5 icefilh B ERmEER & /E
WrHLieh, #EEABERYTR LD 2HT
Hot)

=D MSA Oifta &, MREMSREE & 3
R ELXBCTORAETRBEALFE
PED ST, 702 L, 205 B OPCA o2 \W\T
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TR oo O OEFETNN I ST &,
hiex L, MRI o HHIRLIEE, MSA & *hb&E
B MRI AT R & B @i &omn-19p 0 k72,
Z hid—2ci3 8k (ferric iron) O ¥LE B F OB
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EBEESNIhOERBCTHENHERIFTRLES &
LIZX»TEY, Ebicit, MRI CRER /KO
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Fig. 5 SDS, 59-year-old male. a. T1-weighted image (SE 500,/38). Atrophy of the
brain stem and cerebellum is depicted. b and c. T2-weighted images (SE 1800/
100). The pars compacta of the SN appears as dark as the pars reticulata of the
SN and the RN (b). Hypointensity of the putamen is noted particularly in the
posterolateral portion (c).

R L hBRICRIE S h3 X 5otz &l
bIoTwbEEZLRS,
SEOBHI AL 2 HACEBE L D TH
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SETOEFTHDLELONSD, ¥4 SNDT
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