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Table 1 Results of isotope examinations in Parkinson’s disease and Parkinson-related disorders.

PD PSP CBD MSA PA ET
Number of patients 63 4 2 1 1 1
Lower side SBR 2.0%+1.3 1.9+1.7 1.8£0.02 2.1 5.48 3.94
Higher side SBR 25+1.5 26+1.4 21+0.1 3.2 5.53 4.06
Averaged SBR 22+1.4 22+1.4 2.0+0.1 2.7 5.51 4
Early phase H/M 1.6+0.7 24%0.4 2.1+1.0 2.5 3 2
Delay phase H/M 1.6%£0.8 2.6+0.2 22+13 2.6 35 2.2
Averaged H/M 1.6%0.7 2.5%0.3 21+1.2 2.5 3.2 2.1
Averaged SBR N (%) N (%) N (%) N (%) N (%) N (%)
Abnormal ( = 4.5) 58 (92) 4 (100) 2 (100) 1(100) 0 1(100)
Normal (> 4.5) 5(8) 0 0 0 1 (100) 0
Averaged H/M
Abnormal ( = 2.2) 47 (75) 0 1 (50) 0 0 0
Normal (> 2.2) 16 (25) 4 (100) 1 (50) 1(100) 1(100) 1(100)
Abnormal DAT/abnormal MIBG 44 (70) 0 1 (50) 0 0 0
Abnormal DAT/normal MIBG 14 (22) 4 (100) 1 (50) 1 (100) 0 1 (100)
Normal DAT/abnormal MIBG 3(5) 0 0 0 0 0
Normal DAT/normal MIBG 2(3) 0 0 0 1 (100) 0

PD: Parkinson's disease, PSP: progressive supranuclar palsy, CBD: corticobasal degenration, MSA: multiple system atrophy, PA: pure akinesia,
ET: essential tremor, SBR: specific binding ratio, H/M: Heart-to-mediastinum ratio, DAT: dopamine transporter, MIBG: metaiodobenzylguanidine.

Table 2 Clinical characteristics in Parkinson's disease.

A B C D
(abnormal DAT/ (abnormal DAT/ (normal DAT/ (normal DAT/ F P
abnormal MIBG) normal MIBG) abnormal MIBG) normal MIBG)
Number of patients 44 14 3 2
Onset age (y) 64.9*10.7 68.8+15.2 71.3+75 58.5*30.4 0.789 0.505
Sex (M:F) 30:14 6:8 3:0 1:1 1.959 0.13
Hoehn-Yahr stage 3.2+1.0 29+0.8 28*+1.6 3 0.27 0.847
Disease duration 7.7£5.9 43+3.2 1.0£1.0 3.0%+2.8 2.966 0.039
UPDRS
I 2.7+3.6 14+14 2.3+0.6 2 0.655 0.583
I 14*12.9 7.5*8.3 9.6*4.9 45%+2.1 1.44 0.24
il 31.4+19.5 22.6+15.3 27+14.9 17+8.5 1.117 0.349
v 09=*2.2 0 0 0 1.055 0.375
Total 49.1*34.6 314+23.1 39+20.1 23.5+10.6 1.413 0.248

DAT: dopamine transporter, MIBG: metaiodobenzylguanidine.
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Group A  Group B Group C Group D
[*231]-loflupane
SPECT
MIBG ﬁ
scintigraphy
Fig. 1 [*I]-Ioflupane SPECT and MIBG myocardial scintigraphy in each PD group.
A: Abnormal [*T]-Toflupane SPECT and abnormal MIBG scintigraphy from a 56-year-old female PD patient
with unilateral tremor and frozen gait. B: Abnormal [*I]-Toflupane SPECT and normal MIBG scintigraphy
from an 80-year-old female PD patient with rigidity of the right arm. C: Normal [**I]-Ioflupane SPECT and
abnormal MIBG scintigraphy from a 66-year-old male PD patient with resting tremor of the right arm and
leg. D: Normal [*T]-Ioflupane SPECT and MIBG scintigraphy from a 43-year-old female PD patient with
resting tremor of the right arm. SPECT: single photon emission computed tomography, MIBG: metaiodo-
benzylguanidine, PD: Parkinson’s disease.
Table 3 Clinical symptoms in Parkinson’s disease.
A B C D
(abnormal DAT/ (abnormal DAT/ (normal DAT/ (normal DAT/ 1 P
abnormal MIBG) normal MIBG) abnormal MIBG) normal MIBG)
Number of patients 44 14 3 2
tremor 33 (75.0%) 13 (92.9%) 3(100%) 2 (100%) 3.474 0.324
rigidity 39 (88.6%) 14 (100%) 3(100%) 0 (0%) 18.128 < 0.001
bradykinesia 39 (88.6%) 13 (92.9%) 3(100%) 2 (100%) 0.791 0.852
postural reflex failure 40 (90.9%) 14 (100%) 3 (100%) 2 (100%) 1.844 0.605
constipation 34 (77.3%) 9 (64.3%) 3(100%) 0 (0%) 7.467 0.058
orthostatic hypotension 8 (18.2%) 0 (0%) 1 (33.3%) 0 (0%) 4.101 0.251
DAT: dopamine transporter, MIBG: metaiodobenzylguanidine.
Table 4 Results of isotope examination in Parkinson's disease.
A B C D
(abnormal DAT/ (abnormal DAT/ (normal DAT/ (normal DAT/ F P
abnormal MIBG) normal MIBG) abnormal MIBG) normal MIBG)
Lower side SBR 1.6+1.1 23*1.1 44%0.2 4.7%0.3 11.584 < 0.001
Higher side SBR 2.0+1.2 29+14 51%*0.3 51=%0.1 10.967 < 0.001
Averaged SBR 1.8+1.1 26*1.2 4.8%0.1 49=*0.1 12.089 < 0.001
Visual grading 4.4*0.5 3.6+0.8 1.7+0.6 1.5+0.7 36.402 < 0.001
Early phase H/M 1.2+0.5 26*0.4 1.9+0.3 22%02 35.367 < 0.001
Delay phase H/M 1.2+04 28*0.4 1.9+0.3 2.3%0.1 78.967 < 0.001
Averaged H/M 1.2+04 2.7+0.4 1.9+0.3 2.3%+0.1 54.428 < 0.001

DAT: dopamine transporter; MIBG: metaiodobenzylguanidine, SBR: specific binding ratio.
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Fig. 2 Correlation between isotope examination results and disease duration.

Disease duration negatively correlated with averaged SBR (A) and averaged H/M ratio (B). SBR: specific binding ratio
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Abstract

[**1]-Ioflupane SPECT in combination with MIBG myocardial scintigraphy
in Parkinson’s disease: a case series study

Akane Yamada, M.D.”, Takenobu Murakami, M.D., Ph.D."??, Yongjin Kang, M.D., Ph.D.*,
Yoichiro Iikuni, M.D.", Akeshi Morimatsu, M.D.”, Akiko Shirata, M.D., Ph.D.”, Hiroshi Ito, M.D., Ph.D.?,
Yoshikazu Ugawa, M.D., Ph.D.” and Kiyomi Yamane, M.D., Ph.D."”

YDepartment of Neurology, Neurological Institute, Ohta-Atami Hospital
“Department of Neurology, Fukushima Medical University
P Advanced Clinical Research Center, Fukushima Global Medical Science Center, Fukushima Medical University
“Department of Radiology, Ohta-Atami Hospital

Metaiodobenzylguanidine (MIBG) myocardial scintigraphy is widely accepted as a beneficial tool for differentiating
Parkinson’s disease (PD) from other Parkinson-related disorders (PRD). In Japan, dopamine transporter (DAT) imaging,
which can evaluate presynaptic degeneration of dopamine neurons, has been applied in clinics since 2014. The present
study investigated the utility of ["*I]-Ioflupane single photon emission computed tomography (SPECT) combined with
MIBG myocardial scintigraphy for the diagnosis of PD. We performed [*I]-Ioflupane SPECT and MIBG myocardial
scintigraphy in 63 PD patients, 8 PRD patients and 1 essential tremor patient, and obtained the specific binding ratio
(SBR [cut-off: 4.5]) and the heart-to-mediastinum ratio (H/M [cut-off: 2.2]). In 70% of the PD patients, both parameters
were significantly reduced. In 22% of the PD patients, the SBR was smaller than 4.5 with normal H/M, and H/M was less
than 2.2 with normal SBR in 5% of all subjects. Either the SBR or H/M was significantly reduced in 97% of the study
population. The SBR showed low disease specificity to PD (11%), and the SBR and H/M negatively correlated with
disease duration. These findings indicate that [*’I]-Ioflupane SPECT combined with MIBG myocardial scintigraphy can
improve the detection rate of PD. However, careful interpretation of these results is required because ["*I]-Ioflupane
SPECT poorly differentiates PD from PRD. Progression of PD may reflect the gradual reduction of isotope accumulation,
hence, both [*I]-Ioflupane SPECT and MIBG myocardial scintigraphy should be tested repeatedly even in clinically
suspected PD cases showing negative results.

(Rinsho Shinkeigaku (Clin Neurol) 2016;56:400-406)
Key words: Parkinson’s disease, [**’I]-Ioflupane SPECT, MIBG scintigraphy, specific binding ratio, heart-to-mediastinum ratio




