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[Abstract] Objective To evaluate the safety of deep brain stimulation (DBS) for treating
Parkinson’s disease (PD) under long-term follow-up and modify the surgical procedure. Methods A total
of 362 PD patients underwent DBS, and almost 613 electrodes were implanted into these patients. Both
surgical and hardware-related complications of DBS were retrospectively analyzed. Results Perioperative
complications included postoperative confusion or delirium in 21 cases (5.80%), intracranial hemorrhage in
4 cases (1.10%; 2 asymptomatic cortical microhemorrhage and 2 basal ganglia trajectory microhemorrhage),
generalized tonic-clonic seizures (GTCS) in 2 cases (0.55%), urinary tract infection in 4 cases (1.10%),
pulmonary infection in 7 cases (1.93%), implantable pulse generator (IPG) hematoma in 11 cases (3.04%),
IPG seroma in 3 cases (0.83%). All these patients were cured. They were followed-up for 12-146 months
(median 34 months). Hardware - related complications included infection of incisional wound and/or skin
erosion (9 cases, 2.49%), extension wire fracture caused by IPG displacement (one case, 0.28%), IPG
shifting to abdomen due to fixation wire fracture (one case, 0.28%), slightly migrated electrode due to fall
(one case, 0.28%), and discomfort about occipital incision (one case, 0.28%). Conclusions The overall
risk of both surgical and hardware-related adverse events of DBS for treating PD is acceptably low.
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Table 1. Occurrence rate of surgical complications of
DBS for treating PD [case (%)]

Surgical complication (< 14 d) N No. of patients
Delayed wound healing 362 1(0.28)
Incision infection 362 0 (0.00)
Cerebrospinal fluid fistula 362 0 (0.00)
Intracranial infection 362 0 (0.00)
Epilepsy 362 2 (0.55)
Postoperative confusion or delirium 362 21 (5.80)
Asymptomatic cortical hemorrhage 362 2 (0.55)
Symptomatic cortical hemorrhage 362 0 (0.00)
Subdural hematoma 362 0 (0.00)
Epidural hematoma 362 0 (0.00)
Basal ganglia trajectory hemorrhage 362 2 (0.55)
Subarachnoid hemorrhage 362 0 (0.00)
Pulmonary infection 362 7(1.93)
Urinary tract infection 362 4 (1.10)
Extension wire hemorrhage 362 0 (0.00)
Lead malposition 362 0 (0.00)
IPG hematoma 362 11 (3.04)
IPG seroma 362 3(0.83)

IPG, implantable pulse generator, Jik i % 24 %5 o
table below

The same for the

F2 TR AR RO G ST 4 AR 04 BE 1R AH OGO R
KA (%) ]

Table 2. Occurrence rate of hardware -
complications of DBS for treating PD [case (%))

related

Hardware-related complication N No. of patients
Electrode malfunction 362 0 (0.00)
Electrode migration 362 1(0.28)
Electrode fracture 362 0 (0.00)
Lead extension wire migration 362 1(0.28)
Lead extension wire fracture 362 1(0.28)
IPG malfunction (except battery depletion) 362 0 (0.00)
Incision infection or erosion not requiring 362 6 (1.66)
debridement

Incision infection or erosion requiring 362 3(0.83)
debridement

Discomfort about occipital incision 362 1(0.28)
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RAEWHESY  polymerase chain reaction(PCR)
PUBATZ5Y)  anti-epileptic drugs( AEDs)
PUEPLIAR  anti-nuclear antibody(ANA)
Prh £ PR anti-ganglioside antibody(AGA)
PUALEE DNA Bk

anti-double stranded DNA antibody(dsDNA)

0 AP 2 i D S5 A A
anti-neutrophil cytoplasmic antibody(ANCA)

AR PLE  extractable nuclear antigen(ENA)
P IR SRR rapideye movement(REM)
P HBERNEE turbo spin echo(TSE)
Pk %R diffusion tensor imaging(DTI)
FIARKZ A € natriuretic peptide receptor C(NPR-C)
R WLER  phosphocreatine(PCr)
it fii €] 493
B AR dementia with Lewy bodies(DLB)
%% /ME  Lewy body(LB)
B AR
ikt & Az 4% implantable pulse generator(1PG)
BB WA B R TE A0 iR
BN A R IE AN pilocytic astrocytoma(PA)
MR EIA  treponema pallidum(TP)
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enzyme-linked immunosorbent assay( ELISA)
K8 E T TAMSEBE  National Institutes of Health(NTH)
S5 [ i i 8 8 A0 HHiE 1R

giant cell angiofibroma(GCA)

traumatic brain injury(TBI)

follicle stimulating hormone(FSH)

pilomyxoid astrocytoma(PMA)
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Central Brain Tumor Registry of the United States
(CBTRUS)

FE AT E S American Academy of Neurology(AAN)

K a5 25 e A R

Food and Drug Administration(FDA)
SRR R IR B3

Montreal Cognitive Assessment(MoCA)
HEMZFPAR  vagus nerve stimulation( VNS)
Gy [E E YK immunofixation electrophoresis(IFE)
Hidden Markov &%)  Hidden Markov Model (HMM)

T AR PR 22 000 p 2
South African Society of Anaesthesiologists(SASA)

Jigi B WU 48 40 bispectral index(BIS)
iR 1 W i 15 % HAL L

brainstem auditory-evoked potential(BAEP)
I A5 /08 i £
Jiki AR HLH A deep brain stimulation(DBS)
AT 2 BT medial prefrontal cortex(mPFC)
INZEHTE  anterior limb of internal capsule( ALIC)
MEEEEZE  torsion dystonia(TD)
BRI Ao 22 95 B2 Tk

European Federation of Neurological Societies( EFNS)
M4 #%9%  Parkinson’s disease(PD)

cerebellar pontine angle( CPA)

KR LK electrocorticoencephalogram (ECoG )
UL T smooth muscle actin(SMA)

HIAM 5 MM B2 JiE dorsolateral prefrontal cortex(DLPFC)
fEBREFESE  lacunar infarct( LACT)



