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[Abstract] Background "'I-metaiodobenzylguanidine (*'I-MIBG), which can be taken by cardiac
sympathetic postganglionic fibers, is an imaging agent to assess the cardiac sympathetic nerve function.
The present study is to assess the cardiac sympathetic nerve function of patients with Parkinson’s disease
(PD) by "'I-MIBG myocardial scintigraphy and preliminarily explore its applications in the early diagnosis
of PD. Methods Twenty-one eligible PD patients (16 early PD and 5 late PD) and 9 normal controls were
enrolled in the study. Unified Parkinson’s Disease Rating Scale (UPDRS) and Hoehn-Yahr stage were used
to evaluate the severity of PD. Planar images of chest were obtained at different time points (15 min, 4 h
and 24 h) after injection of 3 mCi “'T-MIBG, and then the “'T-MIBG myocardial uptake ratios were
calculated. Results 1) The "'I-MIBG myocardial uptake ratios in PD group at 15 min (1.67 + 0.38), 4 h
(1.53 £ 0.47) and 24 h (1.35 + 0.42) after injection were lower than those in the normal control group
respectively (P =0.000, 0.000, 0.000), and the "'I-MIBG myocardial uptake ratios in the PD group reduced
over time (P =0.002, 0.000, 0.000). 2) The "'I-MIBG myocardial uptake ratios in the early and late PD
groups at 15 min [(1.73 £ 0.40) and (1.50 £ 0.30)], 4 h [(1.58 £ 0.51) and (1.37 £0.31)], 24 h [(1.39 = 0.46)
and (1.24 + 0.29)] after injection were lower than those in the normal control group respectively (early PD:
P =0.000, 0.000, 0.000; late PD: P =0.000, 0.000, 0.000), and the “'I-MIBG myocardial uptake ratios in
the early and late PD groups reduced over time (early PD: P = 0.012, 0.000, 0.000; late PD: P = 0.039,
0.001, 0.024). Conclusions Cardiac sympathetic nerve damage could occur in PD patients, even at an
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early stage of PD. "'I-MIBG myocardial scintigraphy may help in the early diagnosis of PD.
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Table 1. Comparison of "' - MIBG uptake ratio at
different time points between 2 groups (x s, H/M ratio)

H/M ratio
Group N
15 min 4h 24 h
Control 9 2.39+0.28 2.62+0.48 2.53 £0.40
PD 21 1.67+0.38 1.53+£0.47 1.35+£0.42

PD, Parkinson’s disease, 14 #8 #4 ; H/M , heart/mediastinum , 0> I/

2\
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Table 3. Paired comparison of "'[-MIBG uptake between
different groups at each time point

2 MR L5 IE R NS B A 2 i A () 00 4% ] A
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Table 2. ANOVA for repeated measurement designing on
“'I-MIBG uptake between 2 groups at different time points

Source of variation SS df MS  Fvalue P value
Treatment 18.716  1.000 18.716 38.910 0.000
Time 0.373 1.578 0.236 13.020 0.000
Treatment X time 0.669 1.578 0.443 24.420 0.000
Error between groups 12.987 27.000 0.481
Error within group 0.773 42.599 0.018
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THE IR 119 9 T L 55

Table 4. Paired comparison of “'I- MIBG uptake within
group at different time points

Paired Control PD
Paired comparison t value P value companson t value P value t value P value
15 min 5.089 0.000 15 min:4 h 2.842 0.022 3.037 0.002
4h 5.823 0.000 15 min:24 h 1.182 0.276 8.391 0.000
24 h 6.851 0.000 4h:24h 3.538 0.009 9.026 0.000

RS 3HZIE A DS ] R T-MIBG L LR R
9 E A8 (3 =5, H/M ELAED)

Table 5. Comparison of "'l - MIBG uptake ratio at
different time points among 3 groups (v s, H/M ratio)

H/M ratio
15 min 4h 24 h
Control (1) 9 239x+0.28 2.62+0.48 2.53+0.40
Early PD (2) 16  1.73+0.40 1.58+0.51 1.39+0.46

Group N

Late PD (3) 5 1.50+0.30 1.37+0.31 1.24+0.29

PD, Parkinson’s disease, 14 # ; H/M , heart/mediastinum , 20> JIE/
A

RT AL 20K [ — WA I ] 5L 1-MIBG 0 L
T 1) T T L B

Table 7. Paired comparison of “'I-MIBG uptake between
different groups at each time point

Paired 15 min 4h 24h

comparison ; yalye Pyalue  tvalue Pvalue  ¢value P value
():(2)  4.545 0.000 5292 0.000 6319 0.000
():(3)  4.585 0.000 4726  0.000  5.390 0.000
(2):(3) 1.295 0206 0841 0408  0.657 0.517

PD, Parkinson’s disease , 14 #8J%
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Table 6. ANOVA for repeated measurement designing on
“'I-MIBG uptake among 3 groups at different time points

Source of variation SS df MS  Fvalue P value
Treatment 19.140  2.000 9.570 19.805 0.000
Time 0.424  1.627 0.261 14.582 0.000
Treatment X time 0.716  3.253 0.220 12.308 0.000

Error between groups 12.563 26.000 0.483
Error within group 0.756 42.295 0.018

w8 A —Ab A 57 1A AR W B ] A T-MIBG 0 L
TR TP (1 P LA
Table 8. Paired comparison of “'I-MIBG uptake within

group at different time points

Paired Control Early PD Late PD

comparison

t value P value tvalue P value tvalue P value

I5min:4h 2842  0.022 2.875 0.012 3.027 0.039
15min:24h 1.182  0.276 7.062  0.000 8.524 0.001
4h:24h 3.538  0.009 8.582  0.000 3.551 0.024

PD, Parkinson’s disease , 14z FF 95

ool [ 2 T BE TR (PAF) 45 1% 5 /IMA B ¥ %
B H/M HAE TR, 2 RS E % i M b
JBRIE (PSP) | Bz Jot i 15 A8 P (CBD) L B JR 9% 16 3R 95
(AD) ¢ & MR B(ET) % 0% H/M L H £ 1E % 5%
B BE R B, R, P I-MIBG O LS AR A B T A 4 7%

i ) W2 W 5 5 52 W ' . Hoehn-Yahr 4340
2T PR 00 4 AR S T E AR, 5 CT-MIBG O
LA BRI 56 R A7 il ANBIFFE 45 1R Bon , 0
TR 0T 0 4 AR R AR E D-MIBG O LR BUR A BE AR
15 kR R AL A (A2 R RB B ST L,




RIS B 4 2016 4E 6 H S 16 555 63 Chin J Contemp Neurol Neurosurg, June 2016, Vol. 16, No. 6 . 353

B 1 IEH XTI 32 R U -MIBG -0 LS AR BT L CIRUE X8 R0 JUE, 25T RS A )  1a 15 min B 000 M SU i 356
JFAESEEC 2 T-MIBG J& A= BEE I 1b 4 h i OL.O AE SR B P -MIBG , B E AT 39 5) 1e 24 h 00O SR ERL ' I-MIBG,
AT AT A B2 R4 AR ALECE P -MIBG O LR R B0 0 (IR TE X 30h O, BB KA )  2a 15 min
st R L A it 356 A 5 B P -MIBG g AR B SR I, WO UE SR I T-MIBG W /> 2b 4 h T 0L JUE R EC Y T-MIBG 73
O TREHE AR 2c 24 h BT L0 ESEE V-MIBG TR A O A A R s B3 B W4 AR AL P I-MIBG
O WLEAZ B UL I3 DX B8 A0 I 468 X B0 FE) 3a 15 min I8 AT U0 U000 A 358 . JFF U 5 B ' 1-MIB G J A= PR B3 35, T
BB T-MIBG B & 0820 3b 4 h I AT LG IO T-MIBG S 2 35 0 O O A FR B 3 24 h IS AT L0 U 4B B
S-MIBG AT 58 35 0820 0 e A1 A

Figure 1 "'I- MIBG myocardial scintigraphy in normal controls (circular region indicates heart and rectangular region

indicates mediastinum) The myocardial imaging at 15 min revealed “'T- MIBG uptake in heart, lungs and liver was all
physiological (Panel la). The myocardial imaging at 4 h revealed "'T-MIBG uptake of myocardium with even distribution of
radioactivity (Panel 1b). The myocardial imaging at 24 h revealed "'T-MIBG uptake of myocardium with even distribution of
radioactivity (Panel lc). Figure 2 "'1-MIBG myocardial scintigraphy in early PD patients (circular region indicates heart
and rectangular region indicates mediastinum) The myocardial imaging at 15 min revealed "'I-MIBG uptake in lungs and liver
was all physiological, but the uptake ratio of myocardium was decreased (Panel 2a). The myocardial imaging at 4 h revealed
the "'T- MIBG uptake ratio of myocardium was still decreased, with sparse distribution of radioactivity (Panel 2b). The
myocardial imaging at 24 h revealed the "'I-MIBG uptake ratio of myocardium was still decreased, with sparse distribution of
radioactivity (Panel 2¢). Figure 3 "“'T-MIBG myocardial scintigraphy in late PD patients (circular region indicates heart and
rectangular region indicates mediastinum) The myocardial imaging at 15 min revealed "'T-MIBG uptake in lungs and liver was
all physiological, but the uptake ratio of myocardium was decreased significantly (Panel 3a). The myocardial imaging at 4 h
"'T-MIBG uptake ratio of myocardium was still decreased significantly, with sparse distribution of radioactivity
(Panel 3b). The myocardial imaging at 24 h revealed the "'I- MIBG uptake ratio of myocardium was still decreased
significantly, with sparse distribution of radioactivity (Panel 3c).
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