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Introduction

Tourette syndrome (TS) is a neurobehavioral
disease that has onset at an early age around
5-7 years old. This disease affected 0.3—0.8% young
age population [1], [2]. With criteria diagnosis at least
one vocal and two motor tics beginning before 18 years
old. Tics define as sounds or movements that produce
semi-involuntary with short and sudden duration.
People who experience tics can suppress the urge of
the tic but not entirely. The reason TS is categorized
as neurobehavioral disease is in some cases; it can
be accompanied by obsessive-compulsive disorder,
impulse control, attention deficit hyperactivity syndrome,
and autism spectrum disorders [3], [4], [5], [6]. The
majority of TS patients will have a good symptomatic
prognosis where the symptoms will decrease and even
disappear at the age of 15-17 years. Although tics in TS
does not affect cognition and the intellect, the symptoms
of tic remain unusual from a social point of view; thus
making it difficult for patients to evolve their professional

Abstract

BACKGROUND: Tourette syndrome (TS) is a neurobehavioral disease that has onset at an early age around
5-7 years old. This disease affects 0.3—0.8% of young age population. With criteria diagnosis at least one vocal
and two motor tics beginning before 18 years old. The symptoms of tics remain unusual from a social point of view,
thus making it difficult for patients to evolve their professional life and education level. We present a case report of a
young male patient with refractory TS with a Yale Global Tic Severity Scale (YGTSS) score of 88 out of 100; he has
experienced remarkable improvement after undergoing a deep brain stimulation (DBS) procedure.

CASE REPORT: A 23-year-old male came to our neurosurgery outpatient clinic who had had a history of TS since 8
years ago. He had facial and jumping-type tics. Lately, his jumping movements cannot be controlled, with increasing
frequency and intensity. The maximum tic-free interval is only 30 min. On 1st-time evaluation in the neurosurgery
outpatient clinic, he scored 88 out 0f 100 on the YGTSS even after medication treatment, repetitive transcranial
magnetic stimulation, and behavioral therapies. The DBS procedure was carried out in November 2018 with targets
on the bilateral intralaminar nuclei of thalamus (centromedian nucleus). The result is convincing, with decrease of
YGTSS score until 14 after 3 years evaluation postsurgery.

CONCLUSION: After performing DBS targeting the bilateral thalamus (central thalamus nucleus), the severity of tic
was dramatically reduced. The result is pleasing to the patient as they can resume activity in public and return to
college. Case reports regarding the treatment of refractory TS with DBS are still rare in Indonesia. To the best of our
knowledge, this is the first such report with long-term follow-up in South East Asia.

life and education level [7]. The pathophysiology is
associated with impaired inhibition of the striatal-
thalamic-cortical (mesolimbic) pathway [3].

Treatment modalites for TS include
medications, alone or in combination with behavioral
therapy. Other options, such as deep brain stimulation
(DBS), are usually recommended for patients who are
no longer responsive to conventional treatments or
those who develop disabling refractory symptoms [8].
DBS constitute an invasive neuromodulation technique
involving the placement of electrodes that provide
stimulation to subcortical and cortical structures. The
goals of this technique are to improve function and
mediate changes in brain tissue affected with neuron
disease [9]. Clinical evidence supports the effectiveness
of DBS in treating symptoms of movement disorder such
as tremor, tardive dyskinesia, and chorea [10], [11], [12].
Target selection for DBS is associated with the
dysfunctional striato-pallido-thalamo-cortical network.
Modulation of the structures included in this network is
believed to reduce the symptoms of TS [13], [14], [15].
The structures most frequently used as DBS targets
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include the thalamic nuclei and the globus pallidus
segment [16].

The Yale Global Tic Severity Scale (YGTSS) is
reliable, valid, and is considered to be the gold standard
instrument for tic assessment in patients with TS and
other tic-related disorders [17]. Reports of a decrease in
the YGTSS score following therapy indicates successful
tic control [18]. We report the case of a young male with
refractory TS, refractory toward multiple medications,
who underwent DBS with successful amelioration of
tics. To the best of our knowledge, this is the first of
such a report in Indonesia.

Case Report

Characteristics of the patient

A 23-year-old right-handed male presented
to the neurosurgery outpatient clinic with a diagnosis
of TS 8 years prior. He first experienced involuntary
eye-blinking, followed by jerk-like movements of
the shoulder, and twitching of the nose and mouth.
Symptoms gradually worsened with time before
he received clonidine (3 x 150 ug) and haloperidol
(3 x 5 mg) at 15 years of age, after which the symptoms
were well-controlled for a period of 3 years. At the age
of 18 the patient attended university, and complained
that the symptoms were no longer responding to those
drugs. The symptoms developed into utterances of
throat clearing, coughing, sniffing, roaring (animal
sounds), and other simple phonic tics (syllables, words,

echolalia, palilalia). Motor tics symptoms included facial
twitching such as touching the shoulders with the chin
or lifting the chin up, throwing the head back as if to get
hair out of the eyes; arm and hand movements such as
quickly flexing the arms and extending them, nail-biting,
poking with fingers and popping knuckles, passing hand
through the hair in a combing-like fashion, writing tics,
and pulling back on the pencil while writing; and hand
and foot movements such as kicking, skipping, and knee
bending, flexing and extension of the ankles, shaking,
and stomping and tapping the foot. There are also other
complex motions such as copying the actions of others
(echopraxia). Several drugs were attempted, such as
risperidone, alprazolam, amitriptyline, clonazepam,
topiramate, and tizanidine, to no significant result.
The symptoms, particularly motor tic, worsened. The
jumping movements could not be controlled, with
increasing frequency and intensity. The maximum tic-
free interval was only 30 min. The jump became higher,
with the time of attack being unpredictable. It can appear
when standing, sitting, or lying down. The presence of
stress and depression will exacerbate his complaints.
The patient has also received repetitive transcranial
magnetic stimulation and behavioral therapies, without
improvement. The tics became increasingly apparent
and interfered with social activities, necessitating the
patient to drop out of college and remain house-bound
for over a year. On physical examination, the patient was
found to be slightly hypertensive (130-150/80 mmHg)
and obese (body mass index 30.3 kg/m?), other vital
signs were within normal limits. The general and
neurological examination found no abnormalities. On
the YGTSS, the patient scored 88 (motor 25, phonic 13,
impairment 50) out of 100 (Table 1). On the Hamilton

Table 1: The YGTSS scores of the patient, with corresponding drugs and DBS settings

Date (day/month/year) Pre-operative Post-operative

Post-operative months 21 November 18 19 December 18 15 April 19 11 June 19 01 March 21 24 June 21 22 September 21
1 5 6 27 31 34
Number
Motor 5 2 2 2 1 4 1
Phonic 4 1 0 0 0 0 0
Frequency
Motor 5 3 2 2 1 1 1
Phonic 2 1 0 0 0 0 0
Intensity
Motor 5 2 2 2 1 3 1
Phonic 3 1 0 0 0 0 0
Complexity
Motor 5 2 2 2 0 3 1
Phonic 2 0 0 0 0 0 0
Interference
Motor 5 1 1 1 0 0 0
Phonic 2 0
Impairment 50 10 10 10 10 10 10
Scoring
Motor Tic Severity 25 10 9 9 3 1" 4
Vocal Tic Severity 13 0 0 0 0 0
Total Tic Severity Score
Motor + Vocal Tic 38 13 9 9 3 1" 4
Severity
Total Yale Global Tic
Severity Scale Score
Total TIC Severity Score 88 23 19 19 13 21 14
+ Impairment
Drugs Haloperidol 1-1-1 mg Haloperidol 1.5-1.5-  Haloperidol 3-3-3 mg Haloperidol 5-5-3 mg Haloperidol 5-3-3 mg Haloperidol 5-3-3 mg Haloperidol 5-3-3 mg
Clonidine2x75pug 1.5mg Clonidine 2 x 75 uyg  Clonidine 2 x 75 ug  Clonidine 2 x 75 ug  Clonidine 2 x 75 uyg  Clonidine 1 x 75 ug
Clonidine 2 x 75 ug
DBS Setting 4.0v/60 us/130 Hz  4.5v/60 ps/130 Hz 4.8 v/60 ps/130 Hz 5.0 v/60 ps/130 Hz

(09 July 2019)

(01 November 2019) (07 July 2021) (21 July 2021)

YGTSS: Yale global tic severity scale; DBS: Deep brain stimulation.
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Figure 1: The deep brain stimulation target structures. The target
location was bilateral thalamus (centromedian nucleus). Near the
anterior commissure - posterior commissure line line Under the
globus pallidus internal and external segments

Depression Rating Scale, the patient scored 13 (mild
depression). A cognitive evaluation was found to be
normal.

DBS

After an extensive discussion regarding the
potential benefits of DBS, its risks, and complications,
he was scheduled for surgery under general anesthesia.
The DBS procedure was carried out in November
2018 with targets on the bilateral intralaminar nuclei
of thalamus (centromedian nucleus). The target was
defined as 6.5mm lateral to the midline, 4.0mm posterior
to the midcommissural point, and 1.5 mm superior to
the anterior commissure-posterior commissure plane
as projected in Figure 1. We generated this target area
in accordance with the procedure performed by Kaido
et al. in a previous study [19]. Microstimulation was
performed with the patient awake after the electrode
was implanted at the target. The patient showed tics
improvement without any side effects when the stimulus
parameter was 2.5 V of voltage, 130 Hz of frequency,
and 90 ms of pulse width with the pulse generators
(Kinetra, Medtronic, Minneapolis, MN, USA).

Post-operative outcome

One month post operation, the patient
came back to the neurosurgery outpatient clinic. The
patient’s YGTSS score showed a significant decrease
to 23 (motor 10, phonic 3, impairment 10). On the
second visit, around 2 months post-operative that
the YGTSS score decreased to 19((motor 9, phonic
0, impairment 10) 2 month and persisted on the third
visit. During the 6 months evaluation period after the
DBS procedure, no side effect was found in the patient.
After the DBS procedure, there was a remarkable
improvement in symptom severity and quality of life.
Routine evaluations are continuously held to adjust

drug dosing and DBS settings, along with nutritional
and psychological support. The patient followed a
long-term follow-up program that the neurosurgery
department and neurology department monitored.
After 3 years post-operation, his symptoms are getting
better, with YGTSS Improving to 14 (motor 4, phonic 0,
impairment 10).

Discussion

The diagnosis of TS is made with the presence
of at least one vocal and two motor tics with an onset
before 18 years of age and duration lasting more
than a year, given other possible causes have been
excluded. TS may also be accompanied by behavioral
disturbances [20]. Tics are sudden, intermittent,
involuntary, or semi-voluntary movements (motor tics)
or sounds (phonic/vocal tics). The YGTSS is used as
an instrument to assess tic severity, in which a score
exceeding 35 denote severe symptoms. Medication
resistance is determined as the absence of symptomatic
improvement after use of three agents, including
typical and atypical neuroleptic drugs [21]. The patient
demonstrated uncontrollable jumping movements
with increasing frequency and intensity, and vocal
tics such as yawning and slight coughing. He scored
88 of 100 on the YGTSS. The patient has undergone
pharmacological treatment, repetitive transcranial
magnetic stimulation, and behavioral therapy, without
symptomatic improvement. Based on the severity, the
patient has severe refractory TS. Surgical treatment
options such as DBS are recommended in patients
who are no longer responsive to conventional
pharmacological treatments or those who develop
disabling refractory symptoms [8].

The DBS procedure targets structures
associated with the striatum-pallido-thalamocortical
network [13], [14], [15]. In this patient, the target
is located in the bilateral thalamus (centromedian
nucleus). Recent studies focusing on the thalamus as a
DBS target have highlighted the thalamus as a strategic
location of motor function in the cerebral cortex and
motor-related subcortical structures, particularly the
basal ganglia and cerebellum. A retrospective study
that used YGTSS scoring as an evaluation instrument
in TS patients demonstrated that DBS in centromedian-
parafascicular (CM-Pf) complex provides 46%
improvement in motor tics and 52% improvement in
phonic tics [22], [23]. After DBS, the patient showed
substantial improvement, down to a score of 19 on
the YGTSS, on the third post-procedure evaluation,
corresponding to a 78% decrease in severity. This
improvement is supported by a study that showed an
average of 50% improvement in overall tic severity (total
YGTSS score) after DBS in the medial thalamus, and
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this improvement can be achieved in a 6-month post-
procedure [24]. The latest evaluation on this patient is
3 years after surgery. His symptoms are getting better,
with a YGTSS score of 14.

Different studies have revealed varying side
effects of DBS on the thalami. There have been reports
of transient blurring of vision, dysarthria, recurrent
tension headache, and a single seizure-like episode
occurring after DBS in the CM-pf region [23], [25]. In
contrast, other studies have not revealed any side
effects following the procedure [21]. Data from the DBS
Registry and Database from the TAA have suggested
that many regions can be targets of DBS [26]. As of the
present, there are yet any guidelines elucidating which
target is the most effective, hence further studies are
needed to determine the best DBS target in providing
maximal symptom relief and minimal adverse effects in
cases of TS.

Conclusion

After performing DBS targeting the bilateral
thalamus (central thalamus nucleus), the severity of TIC
was reduced. The result is pleasing to the patient as
they can resume activity in public and return to college.
Case reports regarding the treatment of refractory TS
with DBS are still rare in Indonesia. To the best of our
knowledge, this is the first such report with long-term
follow-up in South East Asia. Many studies have been
done in effort to determine appropriate targets for DBS.
This case report can support the evidence that bilateral
thalamic DBS is a promising target based on its safety
and effectiveness in the treatment of TS.
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