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Using Neuroimaging Methods
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ABSTRACT

Objectives: The purpose of this study was to investigate the current state of clinical trials for acupuncture treatment of
Parkinson's disease (PD) using neuroimaging methods.

Methods: We searched for clinical trial studies of acupuncture treatment for Parkinson’s disease that used neuroimaging
methods in the MEDLINE (PubMed) database. The identified studies were then selected manually based on inclusion criteria.
We subsequently analyzed the characteristics of the selected articles and reviewed the neural substrates of acupuncture
treatment in PD.

Results: Eight studies were included. The most frequently applied modality for PD was functional MRI. The most
frequently selected acupoint for PD was GV34. Several studies showed that acupuncture treatment could improve the
symptoms of PD. Through the analysis, we demonstrated that the neuroimaging method could capture the neural substrates
associated with PD and that acupuncture treatment may affect the activation of brain areas that are impaired in PD in a
different way than sham acupuncture.

Conclusions: Applying a neuroimaging method could be helpful in clinical trials of acupuncture treatment for PD. and

more efforts should be made in this area.
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Table 1. Modalities of Neuroimaging Methods

Structural Functional
Functional MRI (fMRI), Perfusion MRI, Positron Emission
" Tomography (PET), Single Photon Emission Computed
Tomography (SPECT)

Magnetic Resonance Imaging (MRI)

Modality e ion Tensor Imaging (DTI)
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271 articles identified from
the search for database

263 articles excluded based on

the title and abstract with reasons
Not human study (n=161)
Not parkinson (n=24)
Not clinical trials (n=38)
Not neuroimaging (n=40)

8 articles for eligibility

Clinical studies of acupuncture
treatment for PD using
Neuroimaging (n=8)

Fig. 1. Flow chart of the study selection process.
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Table 2. Characteristics of the Studies Using Neuroimaging

Author (year) Journal Intervention Control Subjects Modality Country

Chae (2009)¢ Movement disorders Acu X 10PD fMRI  Korea
7 CNS Neuroscience & 12 PD

Yeo (2012) Therapeutics Acu Sham v 12 HC fMRI  Korea
8 BMC complemenetary and 12 PD

Yeo (2014) Alternative Medicine Acu Sham vs 12 HC fMRI Korea

Yeo (2018)° Medicine EA+Acu X 10 PD fMRI  Korea

Li (2018)°  frontiers in Aging Neuroscience EA+Acu  Sham/Waiting 41 PD fMRI  China

Yu (019" frontiers in Neurology Ay AMIPAIEIBONAN 46 bRy MRI Taiwan

Huang (2009)!? Tnternational Journal of Neuroscience EA+Acu Madopar 10 PD FDG-PET China

Huang (2010)% International Journal of Neuroscience EA+Acu Levodopa 10 PD SFI))EA%P / China

Acu : acupuncture, EA : electroacupuncture, Sham : sham acupuncture, PD : Parkinson's disease, HC : healthy control,
fMRI : functional magnetic resonance imaging, FDG-PET : Fluorodeoxyglucose positron emission tomography, SPECT :

sjngle photon emission computed tomography, DAT : dopamine transporter imaging
* ¢ randomized controlled trials
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Table 3. Features of Intervention and Clinical Measurements on the Studies Using Neuroimaging

Author (year)

Significant changes in
clinical measurements

Number of intervention

X Clinical measurements
or duration

Chae (2009)° Immediate response after Motor function Improved motor function after
acupuncture (finger-tapping task) the scans

Yeo (2012)7 Immediate response after H-Y stage, UPDRS, NA (not measured after the
acupuncture MMSE. BDI treatment)

Yeo (2014)8 Immediate response after H-Y stage, UPDRS, NA (not measured after the
acupuncture MMSE. BDI treatment)

Yeo (2018)°

Decreased UPDRS, BDI

8 weeks (twice a week) H-Y stage, UPDRS, ADL, BDI .
scores 1In treatment group

Decreased UPDRS 11, IIT and

Li (2018)1 12 weeks (twice a week) UPDRS ¢ .
remor score In treatment group
Yu (2019)1 Total 16 times KPPS, VAS, UPDRS, BDI-II, Decreased KPPS and UPDRS
(1-3 times/week) PDSS-2,PDQ-39, MMSE in Treatment group
5 weeks NA (not measured after the
12 _
Huang (2009) (30 min, 6 times/week) HY stage treatment)
5 weeks NA (not measured after the
13 _
Huang (2010) (30 min, 6 times/week) H-Y stage treatment)

H-Y stage : Hoehn and yahr stage. UPDRS : unified Parkinson’s disease rating scale. MMSE : mini-mental state examination,
BDI : Beck depression inventory, ADL: activities of daily living, KPPS : King's Parkinson's disease pain scale, VAS : visual
analog scale, PDSS : Parkinson’s disease sleep scale, PDQ-39 : Parkinson's disease questionnaire 39, NA : not applicable

Table 4. Acupoints of the Studies Using Neuroimaging

Author (year)

Acupoints

Chae (2009)°
Yeo (2012)7
Yeo (2014)%
Yeo (2018)°

oF5 A (GB34. )

%_
oF5 A (GB34. £)
54 (GB34. £)

[¢]

FsA(GB34. £). BiZ(LR3. ). A(LILL). S4=I(ST36). FA(GB20). AR(SP6). 3=HLI4)

Li (2018)10 w4 3](DU20), F=A(GB20), FH(F-%- 7‘];831]"1'7‘
Yu (0190 43)(DU20), AZHEA 1), °&%zd<GB34>
Huang (2009)%2 2 (MS6, MS4, MS8, MS9, MS14)
Huang (2010)% 2 (MS6, MS4, MS8, MS9, MS14)
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Table 5. Analysis Index and Results of the Studies Using Neuroimaging
Author (year) Analysis index in neuroimaging Results of acupuncture treatment

Activation in the putamen and primary motor cortex.

Chae (2009)° Brain activation Positive correlation with changes of motor function and

activation in both putamen and right M1.
Increased neural responses in regions including the
substantia nigra, caudate, thalamus and putamen in PD
Activation of the prefrontal cortex, precentral gyrus and
putamen in PD
Higher neural responses in the thalamus, anterior cingulate,
lingual, parahippocampal gyrus, globus pallidus, cuneus,
fusiform gyrus in PD. Positive correlation between the
UPDRS change and signal change for the thalamus
. Specific effects on the cerebrocerebellar pathways
Degree centrality (DC). Regional (decreased DC and ReHo and increased ALFF) and

Li (2018)  Homogeneity (ReHo), Amplitudes - :
B . non-specific effects on the spinocerebellar pathways
of low-frequency fluctuation (ALFF) (increased ReHo and ALFF)

Yeo (2012)"  Regional Homogeneity (ReHo)

Yeo (2014)° Brain activation

Yeo (2018)°  Regional Homogeneity (ReHo)

Increased connectivity in four connections (focused on
middle temporal gyrus, postcentral gyrus and insular).

1 ; fs

Yu (2019) Brain Connectivity Negative correlation between the changes in functional
connectivity and Pain index (KPPS)

Huang (2000)2 Cerebral metabolism Increased glucose metabolism in parietal, temporal and

occipital lobes, the thalamus and the cerebellum in PD

Cerebral blood flow (rCBF)/  Increased rCBF in the frontal, occipital lobes, basal ganglion,
Dopamine transporter activity  and the cerebellum, but no changes in DAT levels in PD

Huang (2010)"
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