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Evaluation of Multiple System Atrophy and Early Parkinson’s Disease Using
BLEP-CIT SPECT
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Ji Sun Kim, BA Jong Min Kim, M.D., and Sang Eun Kim, MD.'

Departments of "Nuclear Medicine and 2Neurology, Seoul National University College of Medicine, Seoul National University
Bundang Hospital.

Purpose: We investigated quantification of dopaminergic transporter (DAT) and serotonergic transporter (SERT) on
BIEP-CIT SPECT for differentiating between multiple systemic atrophy (MSA) and idiopathic Parkinson’s disease
(IPD). Materials and Methods: N - fluoropropyl-2B-carbomethoxy-38-4-*Il-iodophenylnortropane SPECT (*1-FP-CIT
SPECD was performed in 8 patients with MSA (mean age: 64.0+45yrs, m:f=62), 13 with early IPD (mean age:
65.515.3yrs, mf=94), and 12 healthy controls {mean age: 63.3+57yrs, m:f =84). Standard regions of interests
ROIs) of striatum to evaluate DAT, and hypothalamus and midbrain for SERT were drawn on standard template
images and applied to each image taken 4 hours after radiotracer injection. Striatal specific binding for DAT and
hypothalamic and midbrain specific binding for SERT were calculated using region/reference ratioc based on the
transient equilibrium method. Group differences were tested using ANOVA with the postHoc analysis. Results:
DAT in the whole striatum and striatal subregions were significantly decreased in both patient groups with MSA
and early IPD, compared with healthy control (p<0.05 in all). In early IPD, a significant increase in the uptake ratio
in anterior and posterior putamen and a trend of increase in caudate to putamen ratio was observed. In MSA,
the decrease of DAT was accompanied with no difference in the striatal uptake pattern compared with healthy
controls. Regarding the brain regions where BEp-CrT binding was predominant by SERT, MSA patients showed a
decrease in the binding of “I-FP-CIT in the pons compared with controls as well as early IPD patients (MSA:
0.22£0.1 healthy controls: 0.33£0.19, IPD: 0.29£0.19), however, it did not reach the statistical significance.
Conclusion: In this study, the differential patterns in the reduction of DAT in the striatum and the reduction of
pontine ™ FP-CIT binding predominant by SERT could be observed in MSA patients on ™21 FP-CIT SPECT. We
suggest that the quantification of SERT as well as DAT using B Ep-CIT SPECT is helpful to differentiate
parkinsonian disorders in early stage. (Nucl Med Mol Imaging 2009;43(1)10 18)
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Table 1. Demographic Data and Clinical Characterization

Gender Duration of illness " " t
Group M/ Age (yrs) o) UPDRS* total UPDRS* motor H&Y' stage
MSAT 6:2 64.0+5.4 1.8+15 80.8+13.9 8.0:4.2
IPD* 9:4 65.5+5,3 2.6+4.8 74.8+9.7 8.7+2.5 1.5+0.7
Control 8:4 59.7+2.2 - - - -

“UPDRS: Unified Parkinson’s Disease Rating Scale
"H&Y: Hoehn and Yahr (H&Y) stage

"MSA: Multiple system afrophy

SPD: idiopathic Parkinson’s disease
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Table 2. Specific Binding of "®I-FP-CIT in the Dopamine Transporter/Serotonin Transporter Predominant Brain Regions in Normal Controls, IPD, and MSA,

V3"~

Brain regions Normal controls IPD MSA

n=12) (n=13) (n=8)
Whole striaturn 271046 1.69+0.73™ }Z?gt?g;
. Caudate 2.91+0.54 1.94+0.89* 90+1.07*
DAT fée%%q‘mm Anferior putamen 2.08+051 1.94+0.83* 1.92:0.86*
9 Posterior putamen 2.31+0.37 1.28+0.61** 1.4710.73*ﬂ*
C/P ratio® 1.11:0.06 124+0.20 1.07£0.25
. Ant/Post ratio! 1.29:0.06 1.55£0.34* 1.32£0.19
SERTeredominant Hypothdlamus/midbrain 0.69+0.33 0.64+0.31 0.68+0.51
region Pons 0.33+0.19 0.29+0.19 0.22+0.19

Specific binding of 123I-FP-CIT in the region was calculated by following equation: V3 (Mean count of ROI)/(Mean count of occipital
ROD-1. And dll value are expressed as the average of right and left side.

'DAT: dopamine tfransporter
FSERT: serotonin transporter
SC/P ratio: the ratio of V3" for caudate and putamen

IAnt/Post ratio: the ratio of V3* for anterior putamen and posterior putamen

*p<0.05 at post-hoc analysis (vs. healthy controls)
“*p<0.005 at post-hoc andlysis (vs. healthy controls)
<005 at post-hoc analysis (PD vs. MSA)
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Figure 1. Regions of interests (ROIS) for caudate, anterior and posterior putamen, hypothalamus, pons and occipital corfex are
demonstrated on the standard ligand specific template superimposed on the standard MRI.
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Figure 2. Average images of "®I-FP-CIT in hedlthy controls (n=12), early IPD (n=13) and MSA (n=8) show different patterns in the
decrease of the sfriatal uptake in IPD and MSA. Preferential dopaminergic neurodegeneration in the posterior putamen in IPD makes
“rostrocaudal gradient’ of the striatal *I-FP-CIT uptake. In the hypothaiomus (white arrow), the midborain (gray arow), and the pons
(yellow arrow), SERT are predominantly distributed and the majority of '-FP-CIT binding in these brain reglons are related to the SERT.
Note that the decreased uptake in the pons in MSA compared with that in healthy controls or in IPD.
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Figure 3. Specific bindings of ®IFP-CIT in the dopamine transporter/serofonin transporter
predominant brain rgg;ions compared In normal controls, IPD, and MSA.

Specific binding of

-FP-CIT (V3") in each brain regions were compared among normal

contrals, IPD, MSA groups. As aforementioned equation (see table 2y
lant/Post ratio: the Tatio of V3™ for anterior putamen and posterior putamen
*p<0.05 at post-hoc analysis (vs. heatthy controls)

*0<0.006 ot post-hoc analysis (vs. healthy controls)

5<0.05 at post-hoc analysis (IPD vs. MSA)
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