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[ Abstract]
When medication doesn’t work well, surgical treatments should be considered to improve

Parkinson’s disease (PD) is a complex, chronic and progressive neurodegenerative
disease.

symptoms. Currently, surgical treatments to PD include not only neurosurgical ablation with different
principles, such as radiofrequency ablation (RFA), magnetic resonance guided laser interstitial thermal
therapy (MRgLITT), magnetic resonance guided focused ultrasound (MRgFUS) and stereotactic radiotherapy
(SRT), but also neuromodulation techniques including deep brain stimulation (DBS). In addition, spinal
cord stimulation (SCS), gene and transplantation therapy to PD are also being explored. This review focuses

on advances of above treatments of PD, and analyzes their efficacy and safety in order to provide more

theory and basis for clinical researchs.
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Figure 1 Timeline of surgical methods and targets in PD.
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triplet repeat primed polymerase chain reaction(TP-PCR)
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guanosine triphosphate cyclohydrolase 1(GCH1)
FIFIZIEBH %€ upper airway obstruction(UAO)
PR radiofrequency ablation(RFA)
WA T /LA M neural stem/progenitor cells(NSPCs)
MK ETF nerve growth factor(NGF)
MR 155  neurofascin 155(NF155)
P& 22 A neurofilament protein(NFP)
W22 54%%  neurofilament light chain(NfL)
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W& 22 B HE  neurofilament heavy chain(NfH)
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neuronal intranuclear inclusion disease(NIID)
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Response Assessment in Neuro-Oncology(RANO)
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B MR D REIRGRSE  adrenocortical insufficiency (ACI)
WA ZAHER  neuromyelitis optica(NMO)
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neuromyelitis optica spectrum disorders(NMOSDs)
Epworth FEHEH % Epworth Sleepiness Scale(ESS)
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HKiME#E A 4 aquaporin 4(AQP4)
Wk B B Z B blink reflex recovery cycle( BRre)
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essential tremor-Parkinson’s disease( ET-PD)
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Unified Parkinson’s Disease Rating Scale(UPDRS)
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MM IC 3 microelectrode recording(MER)
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vesicular monamine transporter 2( VMAT2)
M/NRNA  microRNA(miRNA)
Ao A4 G 2 44

undifferentiated connective tissue disease(UCTD)
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Toronto Western Spasmodic Torticollis Rating Scale

(TWSTRS)

WS UE(E i IE  peak inspiratory flow(PIF)

ARG ELBERHE  systemic lupus erythematosus(SLE)
AT extracellular matrix(ECM)
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FR il 9% 35 B {52 restriction spectrum imaging(RSI)
ZEMEA M S linear anisotropy coefficient(CL)
MEAHEHGFE 28 adeno-associated virus 2(AAV2)
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39-Ttem Parkinson’s Disease Questionnaire(PDQ-39)

/NFHERNA small interference RNA (siRNA)
FE8 IR zine finger endonuclease(ZFN)
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