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Dopaminergic presynaptic nerve terminal and
postsynaptic dopamine receptor imaging
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Pre- & postsynaptic imaging

SPECT PET
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Estimation of annual reduction of dopaminergic
terminal and premotor period based on longitudinal
presynaptic dopaminergic imaging

Mild reduction of putaminal dopaminergic input
in asymptomatic carriers of monogenic mutation
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PET-based differential diagnosis of parkinsonism

Mild dopaminergic dysfunction
in idiopathic RBD patients

(1) Albin (2000) [ &80 82
- UC-DTBZ PET study
-4 [ 6 IRBD patients showed low uptake

1) anterior putamen : 81.9% of normal

2) posterior putamen : 77.7% of normal
(2) Stionsny-Kolster (2005) - o
- S0.FPCIT SPECT study B —

-3/ 11 RBD showed parkinsonian signs # =
2 /3 :very mild (< 5 UPDRS motor)
1/3: PD (UPDRS moter 21) 2
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- Slightly lower uptake in RBD ol

putamen : 83% of normal

Al B, Neurplagy 2000:55: 1400, Stianny-Kolter K, Rrais J005:128:108

10% of individuals with hyposmia may progress to
clinically overt PD in 2-year FU period.

Longitudinal study for hyp

- 361 asymptomatic relatives of PD BN 635 639 06% 633 592 65%

1) 38 normosmic subjects R striaturn [V R TR LT

2) 40 hyposmic subjects
- 131.3-CIT SPECT at baseline & 2-year FU
- All normosmic subjects
no change in “2}-B-CIT SPECT uptake
not progress to clinical PD
- 4 f 40 (10%) hyposmic subjects

maost strongly reduced baseline uptake

Change in Lt stristal binding (%)

developed clinical PD

Ponsen MM, Aon Nesre! 100456171

Compensatory up-regulation of AADC activity
and down-regulation of DAT function
in premotor to early stage of PD

(1) Lee (2000)
- Cross sectional multi-tracer PET

(3) Nandhagopal (2011)
- Longitudinal multi-tracer PET in 78 PD
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(2) Adams (2005) & Sossi (2010)
- Asymptomatic LRRK2 mutation carriers
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Pre & postsynaptic imaging : PD vs. MSA
[**F]-dopa PET
08 PN
[*C]-raclopride PET

A Y

normal PD (HY 1) PD [HY IV)

w48, Newro! Newrsturg Prchiatry 200575517

Functional imaging with FDG PET
Metabolic network & differential diagnosis

FDG PET : PD

Decreased metabolism
parieto-occipital cortex
SMA
dorsolateral prefrontal cortex

Increased metabolism
primary motor cortex
putamen
thalamus
pons
cerebellar vermis/cortex
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FDG PET : PD - H&Y stage

Metabolic network analysis in Parkinson’s disease
shows Parkinson’s Disease Related Pattern (PDRP).

Decreased

premotor
post. parietal
occipital

Increased

primary motor
putamen

GP

thalamus

pons
cerebellum

—— USA (8 Advencn, & Smem FWH)
India (G Dancesry PETICT, 8 3mes)
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MHusng C, Brak 7007:130-1834, Eideiberg 0, Trends Neworc 2009, 12-588

PDRP expression correlates with disease severity and
increases with the progression of disease in
prospective study.

UPDRS motor PDRP expression
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Eidibery D, Trends Nrsrossi 200812548, Hemng C, Srain 2007130180

PDRP expression precedes
the appearance of motor signs.

Longitudinal study for PDRP change
- 15 early PD with hemiparkinsonism
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Dopaminergic deficit in [V¥F]-FPCIT PET il
- 1st FU after 2.1 £ 0.6 years ;
UPDRS motor 14.8 £ 4.3

Ipsiateral

- 2nd FU after 3.9 £ 0.7 years
UPDRS motor 17.8 £ 4.6

Tang CC. I Weurase] 2008301049

Diffuse occipital hypometabolism and increased
expression of PDRP in idiopathic RBD patients

(1) Fujishiro {2010)
- [*f]-FDG PET study in 9 iRBD patients
- Diffuse occipital hypometabolism in 4 patients
{2) Ge (Abstract 2013)
- [“F]-FDG PET study in 10 IRBD patients
- Higher PDRP expression than normal controls
not as high as PD
{3) Holtbernd (Abstract 2013)
- ¥~ Te-ECD SPECT in 18 iRBD patients
- 5 converted to PD and 3 to DLB after 3 yrs' FU
- PDRP expression level at baseline
d to the level of ic side of PD
Correlated with development of PD & DLB

Faihiro N, Pryshogeriotrics 21018344, Ge 1 ) Necf Med J001:545app! 21775, Holibemd F, Nesreogy 2011;80Meeting Abstracts 2 S15.004

FDG PET : PD - cognitive function
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PET-based differential diagnosis of parkinsonism

FDG PET : PD - cognitive function

Lo €3, Fur Newral 2000,64:65

FDG PET : MSA

Decreased metabolism
putamen (posterolateral)
caudate
brainstem
cerebellar vermis/cortex
fronto-temporal cortex

FDG PET : MSA clinical types

MsaA-P #‘51\ -C MSA-mixed

oq:-
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Asymmetry of putaminal metabolism can be useful
marker for differential diagnosis of PD and MSA.

right dominant left dominant

Demonstration of cases

Case 1

Case 1 (F/61)
right hand bradykinesia
t right leg dragging

Case 2 (M/58)

L.5yr ago : lefit leg dragging

1yr ago ¢ left hand bradykinesia
no rest tremor

no cerebellar dysfunction

no autonomic symptom re

orth: i hypotension +

ercctile dysfunction +

Prominent putaminal hypometabolism contralateral .
to the clinically worse side can be a supportive feature
for diagnosing MSA.

MSA-P
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FDG PET : PSP FDG PET : CBD
Voxel-based comparison results showing Single subject voxel-based
asymmetric hypometabolic areas in CBD differential diagnosis by using SPM
b-A
& & & & &
Summary
I ing for presynaptic d i ic function is strong biomarker for
disease progression and for early di is of PD. C ¥ up-

regulation of AADC activity makes *F-FDOPA PET less efficient to detect
premotor stage of PD.

Characteristic changes in metabolic network in PD reflects disease
progression and helps differential diagnosis with other types of parkinson
plus syndromes.

A yof [ | hyE bolism can be a marker for differential

diagnosis of PD and MSA.

Combination of clinical characteristics, MR and PET images can provide
better information for differential di is of parki ian di
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