Journal of Clinical Neuroscience 22 (2015) 315-319

Journal of Clinical Neuroscience

journal homepage: www.elsevier.com/locate/jocn

Contents lists available at ScienceDirect e

Clinical Study

Rapid eye movement sleep behavior disorder after bilateral subthalamic @ CrossMark
stimulation in Parkinson’s disease

Young Eun Kim*”, Beom S. Jeon "“*, Sun-Ha Paek ", Ji Young Yun "¢, Hui-Jun Yang

bf Han-Joon Kim "<,

Gwanhee Ehm "¢, Hee Jin Kim "¢, Jee-Young Lee ™", Ji-Young Kim >

2 Department of Neurology, Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Republic of Korea
b parkinson’s Disease Study Group, Seoul National University Hospital, Seoul, Republic of Korea

¢ Department of Neurology and Movement Disorder Center, Seoul National University Hospital, Seoul, Republic of Korea

d Department of Neurosurgery and Movement Disorder Center, Seoul National University Hospital, Seoul, Republic of Korea

¢ Department of Neurology, Ewha Womans University Mokdong Hospital, Republic of Korea

fDepartment of Neurology, Ulsan University Hospital, Ulsan, Republic of Korea

& Department of Neurology, Konkuk University Hospital, Seoul, Republic of Korea

" Department of Neurology, Seoul National University, Metropolitan Boramae Hospital, Seoul, Republic of Korea

i Departments of Neurology, Inje University Seoul Paik Hospital, Seoul, Republic of Korea

ARTICLE INFO

ABSTRACT

Article history:
Received 8 March 2014
Accepted 6 July 2014

Keywords:

Deep brain stimulation
Dream enactment behavior
Mechanism

Parkinson’s disease

REM sleep behavior disorder
Subthalamic nucleus

The effect of subthalamic nucleus (STN) deep brain stimulation (DBS) on rapid eye movement sleep
behavior disorder (RBD) in Parkinson’s disease (PD) is not well known. We evaluated the change in the
incidence of probable RBD after bilateral STN DBS in PD patients. Ninety patients with PD treated with
bilateral STN DBS underwent retrospective assessment of RBD by interview before and after DBS.
Forty-seven (52.2%) of the 90 patients had RBD preoperatively. RBD was resolved only in one patient
and persisted in 46 patients at 1 year after DBS. RBD developed de novo in 16 patients (de novo RBD
group) within 1 year after DBS, resulting in 62 (68.9%) of the 90 patients having RBD 1 year after DBS.
Patients with RBD at any time within 1 year after DBS (RBD group, n = 63) were older than the patients
without RBD (non-RBD group, n =27). The sum of the Unified Parkinson Disease Rating Scale (UPDRS)
axial score for the “on” state was lower in the RBD group than in the non-RBD group after DBS
(p =0.029). Comparing the de novo RBD group and non-RBD group, the UPDRS Part IIl and total score
and the levodopa equivalent daily doses for the “on” states decreased more in the de novo RBD group than
in the non-RBD group (p < 0.05). The incidence of clinical RBD increased after bilateral STN DBS because
de novo RBD developed and pre-existing RBD persisted after DBS.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

for the loss of muscle atonia during REM sleep with concurrent
dream enactment [4].

Rapid eye movement (REM) sleep behavior disorder (RBD) is
clinically defined as recurrent dream enactment behavior and
REM sleep without atonia (RSWA) by polysomnography [1]. RBD
is found in up to 60% of patients with Parkinson’s disease (PD)
[2]. Prospective studies suggest that RBD is a potential preclinical
marker of neurodegenerative disease, which will eventually
develop into synucleinopathies in at least 40-65% of patients [3].

Although RBD is a valuable preclinical marker, the pathophysi-
ology of RBD is not fully understood. Current understanding sug-
gests that the pontine and medullary areas could be responsible
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Subthalamic nucleus (STN) deep brain stimulation (DBS)
improves non-motor symptoms as well as motor symptoms of PD
[5]. Considering the anatomical location of the STN and the patho-
physiology of RBD, STN DBS will theoretically not affect the preva-
lence or progress of RBD. Several previous studies showed that RBD
is not affected by STN DBS, even though STN DBS improves subjec-
tive and objective sleep measures, including sleep efficiency and
nocturnal mobility [6-9]. From another aspect, Nishida et al.
reported more recently that normal atonic REM sleep time
increased postsurgically [10]. However, the sample numbers used
in these previous studies were very small (10 or 11 patients),
although they did use appropriate methodology, such as polysom-
nography [6-9].
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Therefore, it will be valuable to assess the change in RBD after
STN DBS compared to the preoperative state in a large population,
even with a retrospective survey.

2. Methods
2.1. Patients

We performed bilateral STN DBS in 124 patients with PD from
March 2005 to March 2010 at the Movement Disorder Center at
Seoul National University Hospital (SNUH). Among them, six
patients had staged bilateral surgery, 10 patients had reposition-
ing, nine patients died (unrelated to the DBS surgery), and nine
patients were lost to follow-up. A total of 90 patients were enrolled
(40 men and 50 women). Two of the 90 patients had the Parkin
mutation and were enrolled because there was a report that RBD
is more frequent in patients with the PARK2 mutation, even though
it is not a synucleinopathy [11]. This study was carried out after
thoroughly explaining it to the potential subjects and receiving
their consent. This study was approved by the Institutional Review
Board at SNUH.

2.2. Clinical assessment

A search for patients with RBD was conducted from May 2010
to March 2011 using the Seoul National University Hospital data-
base. We interviewed all the caregivers and patients regarding
the presence of RBD before and after DBS as well as when the
RBD developed, retrospectively. Additionally, we reviewed the
medical records. A positive diagnosis of clinical RBD was obtained
by the clinicians Y.E.K. and H.J.Y. conducting interviews according
to the minimal diagnostic criteria for parasomnias provided in the
International Classification of Sleep Disorders-Revised (ICSD-R)
[12]. The diagnostic criteria for RBD included limb or body move-
ment associated with dream mentation and at least one of the fol-
lowing: harmful or potentially harmful sleep behavior, dreams
appear to be “acted out”, or sleep behaviors disrupt sleep continu-
ity. Additionally, the onset of RBD was divided into before surgery,
within 1 year postoperatively and after 1 year postoperatively. We
used other clinical variables for the analysis, including demo-
graphic features, Unified Parkinson Disease Rating Scale (UPDRS),
Hoehn and Yahr stage and levodopa equivalent daily dose (LEDD),
Beck Depression Inventory, and the Mini Mental Status Examina-
tion which have been evaluated and are routine practice during
the preoperative state and 1 year after DBS prospectively [13]. All
drugs that could affect the severity of RBD were reviewed from
the medical records [2]. The UPDRS axial score includes speech,
neck rigidity, arising from a chair, posture, gait, postural instability,
and body bradykinesia.

2.3. Statistical assessment

McNemar’s test was used to compare the prevalence of RBD
before and after DBS. Independent sample t-test was used for the
analysis of continuous variables between two independent groups.
The change in clinical valuables before and after DBS was tested by
paired t-test. A p value of <0.05 was considered significant. These
statistical analyses were conducted using the Statistical Package
for the Social Sciences version 19.0 (SPSS, Chicago, IL, USA).

3. Results

A total of 90 patients were enrolled in this study and Table 1
presents the demographic features of all the subjects.

Table 1
Demographic features of all subjects undergoing bilateral subthalamic stimulation for
Parkinson’s disease

N=90 Preop Postop (1 year) p value®
Sex (M:F) 40:50

Current age, years 62.98 +7.87 (34-78)

PD duration, years 14.84 £4.52 (7-31)

H&Y stage 2.25+.57 2.26 .62 0.881
LEDD 1032.58 +590.61 369.54 +£409.67 0.000
MMSE 27.24+2.30 26.75 +2.61 0.089
BDI 18.74+10.33 19.44 +£10.45 0.594
UPDRS total score “on”  29.32 +14.24 24.99 +12.60 0.050

Values are expressed as the mean + standard deviation. Ranges are in parentheses
where relevant.

@ Paired t-test.

BDI = Beck Depression Inventory, F=female, H&Y=Hoehn and Yahr stage,
LEDD = levodopa equivalent daily dose, M= male, MMSE = Mini Mental Status
Examination, PD = Parkinson’s disease, Postop = postoperatively, Preop = preopera-
tively, UPDRS total score “on” = Unified Parkinson Disease Rating Scale total score
for the medication “on” state.

Forty-seven (52.2%) of the 90 patients had RBD preoperatively.
At 1year after DBS, the prevalence of RBD increased with 62
(68.9%) patients out of 90 having RBD, a statistically significant
increase compared to the preoperative state (p <0.001). At the
time of the interviews (mean interval until interview after surgery
56.02 * standard deviation 19.10 months), 69 patients (76.6%) had
clinical RBD because RBD developed in an additional seven patients
later than 1 year after DBS.

De novo RBD developed in 16 patients within 1 year after DBS
and continued up to the time of the interviews (May 2010 to March
2011). Among these 16 patients, RBD developed immediately after
surgery in four patients. Among the 47 patients with preoperative
RBD, 46 patients still had RBD postoperatively while RBD disap-
peared in the one remaining patient after DBS. Among the 46
patients who still had RBD after DBS, the severity of symptoms
decreased in 13 patients after DBS (Fig. 1). Among the 16 patients
with de novo RBD, a change in drug, which can alter the frequency
or severity of RBD after DBS, occurred in four patients. Tricyclic
antidepressants were newly prescribed to two patients after sur-
gery, and amitriptyline and triazolam were stopped in one patient
and both started in another patient after surgery (Supp. Table 1). In
the two patients who had the PARK2 mutation, RBD was not
observed over the entire period in one patient and developed
within 1 year after DBS in the other patient.

When comparing patients with RBD at any point within 1 year
after DBS (RBD group, n = 63) and patients who never had RBD at
1 year after DBS (non-RBD group, n = 27), the RBD group was older
than the non-RBD group (p = 0.042). The UPDRS axial scores for the
DBS “on” and medication “on” states decreased more in the RBD
group than in the non-RBD group (p = 0.029) (Table 2).
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Fig. 1. Comparative change in rapid eye movement sleep behavior disorder (RBD)
after subthalamic nucleus deep brain stimulation.
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