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Zolpidem Improves Neuropsychiatric Symptoms 
and Motor Dysfunction in A Patient with Parkinson’s Disease 

after Deep Brain Stimulation 

Hung-Yu Huang1,4, Yi-Ting Hsu1,4, Yu-Chin Wu2, Shang-Ming Chiou3,4, Chia-Hung Kao2,4, 
Mu-Chieh Tsai6, Chon-Haw Tsai1,4,5

Abstract-
Purpose: To illustrate the beneficial effect of zolpidem on the neuropsychiatric and motor symptoms in a

patient with Parkinson disease (PD) after bilateral subthalamic nucleus deep brain stimulation. 
Case Report: The 61-year-old housewife was diagnosed to have PD for 12 years with initial presentation of

clumsiness and rest tremor of right limbs. She was referred to our hospital in March 2009 due to short-
ening of drug beneficial period since 3 years ago and on-phase dyskinesia in recent 2 years. Bilateral
STN DBS was conducted on 18 June, 2009. Fluctuating spells of mental confusion were developed on
the next day after surgery. Electric stimuli via DBS electrodes were delivered with parameters of 2
volts, 60 µs, 130 Hz on bilateral STN 32 days after DBS. The incoherent behaviors and motor fluctua-
tion remained to occur. The beneficial effect of zolpidem on her neuropsychiatric and motor symptoms
was detected incidentally in early July 2009. She could chat normally with her caregiver and walk with
assistance after taking zolpidem. The beneficial period may last for 2 hours. Zolpidem was then given
in dosage of 10 mg three times per day. The neuropsychiatric inventory was scored 56 during zolpidem
‘off’ and 30 during zolpidem ‘on’. To understand the intriguing feature, we conducted FDG-PET dur-
ing ‘off’ and ‘on’ zolpidem conditions. The results revealed that the metabolism was decreased in the
right frontal, parietal cortex and caudate nucleus during zolpidem ‘off’. These cool spots can be partial-
ly restored by zolpidem. 

Conclusion: Zolpidem ameliorated the neuropsychiatric and parkinsonian motor symptom in the PD
patient. Since GABAA benzodiazepine receptors are widely distributed throughout the central nervous
system, zolpidem probably acts via modulating structures lying within the cortico-subcortical loop or
by direct effect on these cortical regions.
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INTRODUCTION

Zolpidem has been reported to have unexpected ben-
efits on motor disorders in patients with PD(1). However,
the mechanism underlying this phenomenon is uncertain.
We herein report a case with PD who developed fluctuat-
ing neuropsychiatric and motor symptoms after bilateral
subthalamic nucleus (STN) deep brain stimulation
(DBS). In addition to motor deficits, the neuropsychi-
atric symptoms were ameliorated by zolpidem. FDG-
PET was conducted to illustrate the situation of cerebral
metabolism altered by zolpidem. 

CASE REPORT 

The 61-year-old housewife was diagnosed to have
PD for 12 years with initial presentation of clumsiness
and rest tremor of right limbs. She was referred to our
hospital in March 2009 due to shortening of drug benefi-
cial period since 3 years ago and on-phase dyskinesia in
recent 2 years. The medications at the time of referral
included levodopa (1000 mg/day), biperdin (8 mg/day),
selegiline (10 mg/day) and zolpidem 10 mg at bedtime.
Bilateral STN DBS was conducted on 18 June, 2009.
Levodopa (750 mg/day), selegiline and zolpidem were
maintained during admission. Fluctuating spells of men-
tal confusion were developed on the next day after
surgery. She might sometimes be inertia for several
hours and then shifted into confusion state with incoher-
ent speech and fearing of being killed in another few

hours. Electric stimuli via DBS electrodes were deliv-
ered with parameters of [2 volts, 60 µs, 130 Hz] on bilat-
eral STN 32 days after DBS. The incoherent behaviors
and motor fluctuation remained to occur. Zolpidem was
administrated as a hypnotic agent since the third day
after surgery. The beneficial effect of zolpidem on her
neuropsychiatric and motor symptoms was detected inci-
dentally in early July 2009. She could chat normally
with her caregiver and walk with assistance after taking
zolpidem. The beneficial period may last for 2 hours.
(Figure 1) Zolpidem was then given in dosage of 10 mg
three times per day. The Neuropsychiatric Inventory(2)

Figure 2. The results of FDG PET/CT during
zolpidem ‘on’ (left panel) and ‘off’
phase (right panel). 

Figure 1. Time course of zolpidem effect during ‘DBS off’ and
‘dopaminergic agents off ’ states. Motor function is
improved about 5 minutes after the administration of
zolpidem and the beneficial effect lasts for 2 hours. Her
cognition is ameliorated during this period. The UPDRS-
III was evaluated at 15 minutes, 30 minutes, 1 hour, and 2
hours after zolpidem administration. 
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was scored 56 during zolpidem ‘off’ and 30 during
zolpidem ‘on’. FDG-PET was conducted 15 minutes
after zolpidem on the 80th day and during off- zolpidem
phase on the 83rd day after surgery in DBS switching off
state. (Figure 2) 

DISCUSSION 

It is well known that DBS can improve the motor
function of patients with advanced PD. However, around
4% of these patients may develop neuropsychiatric
symptoms(3). This may be related to the functional pertur-
bation of the STN limbic component caused by electrode
implantation or afterward high frequency electric stimu-
lation(3). Unlike our patient, most of the neuropsychiatric
symptoms were transient in previous reports(4). The bene-
ficial effect of zolpidem to PD is intriguing. Zolpidem is
a hypnotic drug acting as GABAA agonist. In animal
models, it had been reported that zolpidem may quench
the STN overactivities by binding to GABAA receptor in
STN and then improve the parkinsonian motor dysfunc-
tion(5). However, the model cannot explain how the neu-
ropsychiatric symptoms can also be ameliorated.
Furthermore, the clinical situations of the current patient
were not overcome by STN DBS suggesting that the
zolpidem effect may involve other mechanisms. In order
to further understand the intriguing feature, we conduct-
ed FDG-PET during her ‘off’ and ‘on’ zolpidem condi-
tions. Statistical parametric mapping was used for ana-
lyzing FDG-PET results before and after zolpidem
administration. The results revealed that the metabolism
was decreased mainly in the right frontal, parietal cortex
and caudate nucleus during zolpidem ‘off’. (Figure 2)
These cool spots can be partially restored by the admin-
istration of zolpidem. (Figure 2) The imaging features
resembled previous voxel based morphometry MRI and
FDG-PET in dementia patients with behavioral
disorders(6). The findings suggest that these regions are

crucial for the regulation of human emotional behaviors.
Since GABAA 1 subunits /1 benzodiazepine receptors are
widely distributed throughout the central nervous
system(5), the diminution of metabolism can be temporal-
ly restored by zolpidem probably via modulating struc-
tures lying within the cortico-subcortical loop or by
direct effect on these cortical regions. 
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