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No previous reports have described a case in which deep brain stimulation elicited an acute mood swing from a depres-
sive to manic state simply by switching one side of the bilateral deep brain stimulation electrode on and off. The 
patient was a 68-year-old woman with a 10-year history of Parkinson’s disease. She underwent bilateral subthalamic 
deep brain stimulation surgery. After undergoing surgery, the patient exhibited hyperthymia. She was scheduled for 
admission. On the first day of admission, it was clear that resting tremors in the right limbs had relapsed and her 
hyperthymia had reverted to depression. It was discovered that the left-side electrode of the deep brain stimulation 
device was found to be accidentally turned off. As soon as the electrode was turned on, motor impairment improved 
and her mood switched from depression to mania. The authors speculate that the lateral balance of stimulation plays 
an important role in mood regulation. The current report provides an intriguing insight into possible mechanisms of 
mood swing in mood disorders.
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INTRODUCTION

Parkinson’s disease (PD) is a progressive neuro-
degenerative disorder that manifests as resting tremors, 
muscular rigidity, bradykinesia, and postural instability. 
The etiology of PD is related to a lack of dopamine result-
ing from nigrostriatal neurodegeneration. Aside from 
pharmacotherapy as first-line treatment, stereotactic sur-
gery is performed in patients whose motor symptoms are 
insufficiently improved by medication.1)

Although subthalamic nucleus deep brain stimulation 
(STN-DBS) is an effective operative treatment for PD,2) the 

frequency of adverse psychiatric events is higher than in 
other methods of DBS. Meta-analyses have reported that 
following STN-DBS, depressive mood and manic state oc-
cur in 2% to 8%, and 0.9% to 4% of patients, 
respectively.3,4) However, it remains unclear what proper-
ties of the brain are related to mood changes after 
STN-DBS. Some studies have reported that lateralization 
in brain function is related to mood changes. Shimoda 
and Robinson5) reported brain laterality in patients who 
exhibited poststroke depression. They showed that stroke 
in the left side of the brain induced depression more than 
stroke in the right side. Although poststroke manic symp-
toms are rare, patients who exhibited a poststroke manic 
state had more lesions in the right side of the brain than 
the left.6) We report a case involving a patient whose de-
pressive state switched to a manic state when the left-side 
electrode of the STN-DBS device was turned on.
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CASE

The patient was a 68-year-old woman with a 10-year 
history of PD, and no history of psychotic disease. Resting 
tremors in her left upper extremity was the first symptom. 
As symptoms worsened, muscular rigidity became 
apparent. Entacapone and pramipexole augmentation 
with L-dopa resulted in visual hallucinations. The Hoehn 
and Yahr (H&Y) stage was 2 in the medication-on state 
and 4 in the medication-off state. The Unified Parkinson’s 
Disease Rating Scale (UPDRS) Part III (motor section) scor-
ed 20 in the medication-on state and 33 in the medi-
cation-off state. She underwent bilateral STN-DBS 
surgery. After the surgery, the H&Y stage was 2 and the 
UPDRS Part III score was 6. Although motor impairments 
improved with surgery, her visual hallucinations became 
worse and hyperthymia developed. She was referred to us 
for treatment of psychiatric symptoms. One year had 
passed since she underwent the STN-DBS procedure. 

The patient was talkative and showed agitation. She 
was treated with olanzapine (maximum dose, 15 mg/day) 
for three months. Because she did not improve, she was 
scheduled for admission to the Tokushima University 
Hospital (Tokushima, Japan). The final settings of 
STN-DBS were case positive and contact 2 and 3 neg-
ative, amplitude 2.5 V, pulse width 60 s, and frequency 
130 Hz. The therapy currents were 29 A (left-side) and 
35 A (right-side). Ten days later, on the first day of admis-
sion, it was clear that her symptoms had changed. Resting 
tremors in the right limbs had relapsed and her hyper-
thymia had reverted to depression. Her volition was de-
creased and her voice was quiet. The Hamilton 
Depression Rating Scale (HAMD-17) score was 19, the 
Young Mania Rating Scale (YMRS) score was 0. Although 
she has not been diagnosed dementia before the admis-
sion, the Hasegawa Dementia Scale-Revised (HDS-R) 
score, consisting of 9 simple questions with a maximum 
score of 30, slightly fell to 19. No remarkable change was 
observed in the blood examination. Diffuse brain atrophy 
for her age was pointed out by the head computed top-
ography (CT) scan. An adverse reaction to olanzapine was 
suspected, and the dose was reduced to 2.5 mg/day. As 
her psychiatric symptoms showed no changes, we con-
sulted the neurologist. It was discovered that the left-side 
electrode of the DBS device was accidentally turned off. 
As soon as the electrode was turned on, motor impair-

ment improved and her mood switched from depression 
to mania. She became happy and was talkative again. The 
HAMD-17 score improved to 9, while the YMRS score 
was 18. The HDS-R score showed improvement to 22. 
Treatment with olanzapine (20 mg/day) and lithium car-
bonate (600 mg/day) was restarted. However, her symp-
toms showed only slight improvement (lithium concen-
tration, 0.38 mEq/L). Three months after admission, she 
was discharged from the hospital and moved to another 
health care facility. 

DISCUSSION

The patient in the present case exhibited depressive 
mood only when the left-side electrode of the DBS device 
was turned off. As soon as it was turned on, she exhibited 
a manic state. Based on the blood examination, the head 
CT and the clinical history, we ruled out other possible 
cause of such a rapid mood switching. Tapered olanza-
pine did not improve her depressive state as well as did 
not develop manic state. Then we conclude that the 
left-side stimulation was crucial cause of her mood 
switch. No previous report has described a case in which 
a patient exhibited an acute mood switch from the depres-
sive to manic state simply by turning one side of the bi-
lateral electrode of the DBS device on and off. The STN 
exhibits anatomically localized function: the ven-
tromedial side of the STN communicates with the limbic 
system, which regulates emotion.7) Ulla et al.8) recruited 
five PD patients who received bilateral STN-DBS, and al-
tered the stimulation parameters. One patient exhibited a 
manic state when the deepest contact of the left-side elec-
trode was stimulated. They also conducted a positron 
emission tomography study with these patients, which 
showed increased activity in the anterior cingulate cortex 
and right prefrontal cortex. Similarly, the patient in our 
case exhibited a manic state after the left-side electrode of 
the DBS device was turned on and, conversely, exhibited 
a depressive mood when the left-side electrode was 
turned off and the right side was on. In 24 PD patients who 
received bilateral STN-DBS, Campbell et al.9) assessed 
mood changes under four settings (bilateral off; left unilat-
eral stimulation only; right unilateral stimulation only; 
and bilateral stimulation), and demonstrated that the 
left-side electrode contributed to greater mood improve-
ment than the right side. It is speculated that the left-side 
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electrode stimulates the dorsal side of the STN, which af-
fects parts of the limbic system involved in mood 
regulation. The lateral balance of stimulation is also be-
lieved to play an important role in mood regulation. The 
current report may suggest one possible mechanism of 
mood switches in mood disorders.
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