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틱의 정의 

• Stereotyped repetitive involuntary movement(motor 
tics) or sound(vocal tics), frequently preceded by 
premonitory sensation or urges. 

 

• A premonitory urge or sensation that improved after 
performing the movement. 

 

• “Unvoluntary” movement disorder 

– 일부 의식적으로 억제가 가능 

 

• Simple tic/ Complex tic  



감별 진단 

• Myoclonic jerks/simple motor tics 
– 같은 신체 부위에 반복되지 않는 경향 
– Premonitary sensations(-) 

 
• Stererotypies/complex motor tics 

– Longer lasting, more stereotyped, more continuous, less 
paroxysmal fashion 

– Autism, Mental retardation, Rett syndrome 등에 잘 나타남 
 

• Dystonia 
– Slower, more sustained disturbances in posture 
– 참조: 느리고 꼬여지는 양상의 틱을 “dystonic tics”이라고도 함  

 

• Compulsions 
– Obsession, being done according to certain rules(ritualistic) 

 
 



Primary Tic Disorders 

• Tourette’s syndrome 

– Motor + vocal tics 

– Onset in childhood 

– Fluctuations in tic types and severity 

– 일년 이상 지속 

– Very high comobidity with ADHD and OCD 

– A multifaceted developmental 
neuropsychiatric brain disorders 



Primary Tic Disorders in 
Adulthood 

• Rare 

• Can be genetically predisposed 

• Specific triggers 

– Stressful life event 

– Psychiatric illness 

– Drug exposure 

– Infection 

– Childhood/family history of tics, ADHD, OCD 

 



Pathophysiology of tics 

• Developmental failure of inhibitory function within the 
frontal-subcortical circuits governing voluntary 
movements 

 

• Impairment of Surround-off inhibition을 초래 
– 원치 않는 운동을 억제할 수 있는 능력의 결여 

 

• Dysfuntion of dopamine neurotransmission 
– Low tonic synaptic dopamine levels 

– Excessive phasic release of dopamine in BG 

– Increase in presynaptic dopamine transporters 

– Excessive dopaminergic innervation 



Secondary Tic Disorders 

• Global brain developmental disorders 

– Mental retardation, autism, pervasive developmental disorder 

• Genetic and neurodegenerative conditions 

– Wilson disease, Neuroacanthocytosis, Huntington disease 

• Lesions involving frontal-subcortical circuits 

– Trauma, CO poisoning, hypoxic-ischemic encephalopathy, stroke 

• CNS infections 

– Neuroborreliosis, viral encephalitis 

• CNS immune disorders 

– Antiphospholipid antibody syndrome, Sydenham’s chorea 

• Neuroleptic  induced 

• Withdrawal emergent syndrome 

• Drug induced 

– Lamotrigine, carbamazepine, cocaine, caffeine, other stimulants 



Initial evaluation 

• Clinical History 

– Hx of early neurological insult 

– A delay in developmental milestones 

– Occurrence of seizures 

– Comobidity of NP disorders, ADHD, OCD 

– Family Hx of tics, ADHD, OCD 

• N/E 

• EEG 

• Neuroimaging 

 



Education 

• 환자 
– 청소년 후기나 초기 성인기에 대부분 호전된다는 점
을 강조 

 

• 가족 
– “Clinical triad”(tics, ADHD, OCD) 

 

• 학교 친구들 
– 의도적이고 목적성 있는 이상행동이 아니다. 

– 비데오: www.tsa-usa.org활용 



치료시 고려할 사항 

• 치료의 필요성 
– 학교나 일상생활에 심각한 장애를 초래하는 증상에 대해서 치료 

– Social embarrassment 

– Physical discomfort 

– Self-injury 

 
• 틱 자체, ADHD 또는 OCD 

 

• 증상의 정도가 wax & wane 하기 때문에 일정 기간 기다
리면 호전될 수도 있다.  

• Titration을 통해 가능한 한, 치료 효과가 있는 최소 용량
을 투여 

 



Tic-suppressing medications 

 



Alpha-2-agonists 

• Clonidine<Guanfacine 

– 하루 한번(bed time) 또는 두번(morning, bedtime) 

– Less sedation 

 

• Side effects 

– Sedation, headache, dizziness, irritability, dry 
mouth 

– Syncope 

 

• Good choice: Tics + ADHD 

 

 



Dopamine Blocking Agents 

• Add or replace alpha agonists 

• Most potent, effective  

• Haloperidol, pimozide, fluphenazine 

• Side effects 

– Sedation, depression, mental dulling 

• Atypical antipsychotics 
– Risperidone, olanzapine > clozapine, quetiapine 

– 이 역시 sedation, wt gain, metabolic syndrome 유발  

– Mixed dopamine agonist/antagonist: Aripiprazole 

• 틱 환자에서 도파민 신경전달계에 변화가 와 있기 때문
에 TD 발생은 드물다. 

 



Aripiprazole 

• 오츠카 Abilify 

• DABILIF10, DABILIF15 

• 적응증: 정신분열증, 양극성 장애와 관련
된 급성 조증 및 혼재 삽화 

• 부작용: 두통, 오심, 구토, 불안, 불면증, 
어지러움, 정좌불능, 변비, 발진, 추체외로
계 증상 

 



An open-label study of the efficacy and tolerability of aripiprazole for children and 
adolescents with tic disorders.  
 
Yoo HK, Choi SH, Park S, Wang HR, Hong JP, Kim CY. Department of Psychiatry, University of 
Ulsan College of Medicine, Asan Medical Center, Seoul, Korea. 
 hiyoo@amc.seoul.kr  
 
OBJECTIVES: This study aimed to investigate the efficacy and tolerability of aripiprazole, an 
atypical antipsychotic with dual agonist and antagonist actions toward dopaminergic imbalance and 
partial serotonin-2A receptor antagonism, for treating children and adolescents with tic disorders.  
 
METHOD: Twenty-four outpatients aged 7 to 18 years with DSM-IV-diagnosed tic disorders were 
treated with aripiprazole using an open-label, flexible dosing schedule for 8 weeks from January 
2005 to August 2006. The Korean versions of the Yale Global Tic Severity Scale (YGTSS), the 
Clinical Global Impressions-Improvement scale (CGI-I), and the CGI-Severity of Illness scale 
(CGI-S) scores were used to measure the drug efficacy. Side effects were assessed using an 
adverse effect checklist, the Extrapyramidal Symptom Rating Scale, height and weight 
measurements, laboratory tests, and electrocardiograms.  
 
RESULTS: Aripiprazole was prematurely discontinued in 6 (25%) of the 24 subjects due to 
intolerable adverse effects. After a mean of 9.8 +/- 4.8 mg/day of aripiprazole for 8 weeks, there 
was a 52.8% reduction in the mean YGTSS Total Tic scores (from 26.7 +/- 5.5 to 12.6 +/- 7.6, p 
< .001). Nineteen patients (79.2%) showed either much improved or very much improved status 
according to the CGI-I. The CGI-S score was also reduced (from 5.5 +/- 0.5 to 3.0 +/- 1.4, p 
< .001). The initial dose of 5 mg/day aripiprazole for 2 weeks was also found to reduce tic 
symptoms significantly (Total Tic scores decreased from 26.7 +/- 5.5 to 17.9 +/- 8.7, p < .001). 
Fourteen subjects (58.3%) experienced unwanted side effects, the most common being 
hypersomnia (37.5%), nausea (20.8%), and headache (16.6%).  
 
CONCLUSION: This open-label study suggests that aripiprazole is an efficacious and safe 
treatment for children and adolescents with tic disorders. 
 
J Clin Psychiatry. 2007 Jul;68(7):1088-93.  



Other  Tic Suppressing Drugs 

• Clonazepam 

– Sedation, unsteadiness 

 

• Tetrabenazine 

– Dopamine depleting agent 

– Sedation, depression, insomnia, parkinsonism 

– 22%만 부작용 free 



Other  Tic Suppressing Drugs 

• Botulinum toxin 

– 적응증 
• 드물게 나타나는 틱이 사회적 스트레스, 불편함 또는 자해를 
초래하는 경우 

• Dystonic features, pain(+) 

• Cervical tics associated with myelopathy 

• Severe vocal tics including coprolalia 

– Urges to tic , premonitory symptoms 감소 

– Modify sensory feedback from intrafusal muscle 
fibers 

– 부작용: 위약감, 통증 

 

 



Botulinum toxin for simple motor tics:  
a randomized, double-blind, controlled clinical trial.  
 
Marras C, Andrews D, Sime E, Lang AE.  
 
OBJECTIVE: To determine the effect of injections of botulinum toxin on simple motor tics.  
 
BACKGROUND: Case series with unblinded assessments have reported improvement in tic 
frequency and associated urge with botulinum toxin.  
 
METHODS: Patients with suitable simple motor tics were randomized to receive botulinum toxin 
and placebo in a double blind, crossover design. All outcomes compared week 2 to baseline 
measurements. The primary outcome measure was the number of treated tics per minute on a 
videotape segment. Secondary outcome measures were number of untreated tics per minute, the 
Shapiro Tourette Syndrome Severity Scale score, a numerical assessment of the urge to perform 
the treated tic (0 to 4), the premonitory sensation associated with the treated tic (0 to 4), and the 
patient's global impression of change.  
 
RESULTS: Eighteen patients completed the study. The median relative change in treated tics per 
minute with botulinum toxin was -0.39 (or a 39% reduction) versus 0.058 (or a 5.8% increase) with 
placebo (net effect -0.37, p = 0.0007). The average change in urge scores (score range 0 to 4) 
was -0.46 in the treatment phase and +0.49 in the placebo phase (net effect 0.94, p = 0.02). 
Other secondary outcome measures were not significantly different between the two groups.  
 
CONCLUSION: Botulinum toxin reduced treated tic frequency and the urge associated with the 
treated tic. Despite these changes, patients did not report an overall benefit from the treatment. 
Careful consideration of the contribution of the target tic to the patient's disability is needed 
before making treatment decisions.  
 
Neurology. 2001 Mar 13;56(5):605-10 
 



Potential Tic-Suppressing Drugs 

• Dopamine agonists 

– Pergolide, ropinirole 

– mediated by presynaptic receptors in striatum 

– restore faulty inhibitory function in frontal cortex 

 

• Calcium channel antagonists 

– Direct blockade of dopamine receptors 

– Reducing depolarization of midbrain dopamine 
neurons 

 



Treatment of Tourette's syndrome with calcium 
antagonists.  
 
Micheli F, Gatto M, Lekhuniec E, Mangone C, Fernandez Pardal M, Pikielny 
R, Casas Parera I.  
 
Six males and one female with chronic tic disorders, whose ages ranged 
from 12 to 31 years, were evaluated before treatment, after 1 month on 
placebo, after a single 10 mg nifedipine dose (three patients), and monthly 
while on flunarizine 10-15 mg (mean dose of 13 mg). None of the patients 
receiving nifedipine improved, but treatment with flunarizine significantly 
decreased both motor and phonic tic severity and frequency in all but one 
patient. Side effects included mild transient headaches in one patient, 
depression in one, and bradykinesia in two. Although a double-blind study 
is essential to validate our findings, results suggest that flunarizine is a 
useful drug in the treatment of Gilles de la Tourette syndrome.  
 
Clin Neuropharmacol. 1990;13(1):77-83. 



Flunarizine 2HCl 

• 얀센 sibelium 

• Calcium channel blocker 

• 적응증 
– 중증의 난치성 편두통 

– 전정계 기능장애로 인한 전정성 현훈 

• 초회/유지량:1일 2 cap(65세 이상 1일 1cap) 
– 2개월 이상 투약하지 말것 

• 부작용 
– 우울증, 추체외로계 증상, 위장장애, 혼몽, 피로 

• 금기 
– 급성 뇌경색 환자, 추체외로계 장애 또는 파킨슨증후군 병력자, 
우울증, 임부, 수유부 

 

 

 



Potential Tic-Suppressing Drugs 

• Drugs acting on Glutamate receptors 

– D-serine, D-cycloserine, sarcosine, 
modafanil, riluzole, memantine, talampanel 

 

• Drugs acting on GABA receptors 

– Baclofen, levetiracetam, topiramate, 
tiagabine, vigabatrine, zonisamide, 
zolpidem, pagaclone, ganaxolone 



Potential Tic-Suppressing Drugs 

• Drugs acting on 5HT receptors 
– Risperidone, olanzapine, ketaserin 

 

• Drugs acting on cannabinoid receptors 
– Dronabinol or nabilone 

 

• Androgen blocker 
– 남자에서 4배 발생률이 높고 사춘기에 peak 

– Flutamide, Finasteride 



Finasteride 

• 제형 

– 한국 MSD Propecia, 1 mg,  DPROPE 

– 중외 Finastar, 5 mg, DFINAST 

• 5 alpha-reductase inhibitor 

• 적응증 
– 남성 탈모증:  1일 1회 1mg, 최소 3개월 이상 복용 

– 양성 전립선 비대증: 1일 1회 5 mg, 최소 6개월 이상 복용 

• 부작용 
– 발기불능, 성욕감퇴, 사정액 감소 

 

 

 

 



Treatment of Tourette's syndrome with finasteride.  
 
 
Bortolato M, Muroni A, Marrosu F.  
 
 
Am J Psychiatry. 2007;164(12):1914-5. 
 
 
Finasteride had dramatic benefit reported for one case of neuroleptic-
refractory TS with comorbid self-injurious tics and compulsion 



Non-Pharmacologic Tx of Tics 

 



Non-Pharmacologic Tx of Tics 

• Behavioral Therapy 

 

• Transcranial Magnetic Stimulation 

 

• DBS 



Behavioral Therapy 

• Operant conditioning models 
– 조작적 조건화(調作的 條件化) 

– Rewarding tic supression and discouraging disruptive tics 

 

• Massed practice 
– Repeated, voluntarily performance of a tic until fatigue 

occurs 

 

• Habit Reversal Therapy(HRT) 
– Trains patients to recognize their tics, and to perform a 

volitional movement different from the tic 

 

 

 



T M S 

• Controversial 

 

• TMS of the supplementary motor area 



D B S 

• Tremor, dystonia, PD, disabling tics 

• Target: 
– Central nucleus of thalamus 

– Gpi 

– Nucleus accumbens 

– Anterior limb of IC 

• Cx: 
– Subdural hematoma, altered libido, fatigue, mood swings 

– Weight loss, psychosis, poor wound healing 

– Self-induced damage to the equipment 

– Infection related to constant picking at the operative sites 

 



Tx of secondary Tic disorders 

• Main target: primary illness 

• CNS lesion, infection:  
– antipsychotics에 반응을 보임 

• Huntington dis와 같은 변성 질환 
– tics이 심하지 않고 antipsychotics에 의한 전반적인 motor 

function 악화가 우려됨. 

• Tardive tics 
– Offending drug D/C 

– Clonazepam, alpha-2-agonist, clozapine 

– Reintroduction of an antipsychotics 

• Withdrawal emergent fashion 
– 항정신약제를 시작하여 서서히 올린다. 



Tx of ADHD(I) 

 



Tx of ADHD(II) 

• Apha agonist 
– Guanfacine 

 

• Atomoxetine 
– NE reuptake inhibitor 

 

• Methyphenidate 
– ER form: good coverage for school day 

– Short form: college students with upredictable study hours 

– 부작용: 식욕 감퇴, 몸무게 감소, upset stomach, insomnia 

– Tics + ADHD에 가장 효과적인 약물(Shprecher & Kurlan) 

 



Atomoxetine HCl 

• Tab:10,18,25,40,60mg 

• 한국릴리 strattera  

• DSTRATE10, DSTRATE18… 

• 6세 이상의 소아 및 청소년의 주의력 결핍 및 과잉행동장
애에 치료 

• 식사에 관계없이 1일 1회 투여 

• 최대 용량:100mg/day 

• 금기: 과민한 자, 협우각 녹내장, MAO 억제제 병용 투여 

 



Atomoxetine treatment in children and adolescents with ADHD and 
comorbid tic disorders.  
 
Allen AJ, Kurlan RM, Gilbert DL, et al. 

 
OBJECTIVE: To test the hypothesis that atomoxetine does not significantly worsen tic severity 
relative to placebo in children and adolescents with attention deficit/hyperactivity disorder 
(ADHD) and comorbid tic disorders.  
 
METHODS: Study subjects were 7 to 17 years old, met Diagnostic and Statistical Manual of 
Mental Disorders-IV criteria for ADHD, and had concurrent Tourette syndrome or chronic motor 
tic disorder. Patients were randomly assigned to double-blind treatment with placebo (n = 72) 
or atomoxetine (0.5 to 1.5 mg/kg/day, n = 76) for up to 18 weeks.  
 
RESULTS: Atomoxetine treatment was associated with greater reduction of tic severity at 
endpoint relative to placebo, approaching significance on the Yale Global Tic Severity Scale 
total score (-5.5 +/- 6.9 vs -3.0 +/- 8.7, p = 0.063) and Tic Symptom Self-Report total score 
(-4.7 +/- 6.5 vs -2.9 +/- 5.2, p = 0.095) and achieving significance on the Clinical Global 
Impressions (CGI) tic/neurologic severity scale score (-0.7 +/- 1.2 vs -0.1 +/- 1.0, p = 0.002). 
Atomoxetine patients also showed greater improvement on the ADHD Rating Scale total score 
(-10.9 +/- 10.9 vs -4.9 +/- 10.3, p < 0.001) and CGI severity of ADHD/psychiatric symptoms 
scale score (-0.8 +/- 1.1 vs -0.3 +/- 1.0, p = 0.015). 
  
CONCLUSIONS: Atomoxetine did not exacerbate tic symptoms. Rather, there was some evidence 
of reduction in tic severity with a significant reduction of attention deficit/hyperactivity disorder 
symptoms. Atomoxetine treatment appeared safe and well tolerated.  
 
Neurology. 2005;65(12):1941-9. 



Methylphenidate HCl(향정) 

• Tab:  

– 10mg 환인 Penid   DPHENDT 

– 18mg(서방정)  얀센 Concerta Oros DCONCERTA 

– 27mg(서방정)  얀센  DCONCERT27 

• Cap: 

– 10mg, 20mg, 30mg 

• Mild CNS stimulant, 소아 집중력 결핍, 수면발작, 경중 우울증, 우울성 신
경증 

• 성인 

– DPHEDT 1회 1정, 1일 2-3회 식전 복용 

– DCONCERTA 1일 1정 식전 복용 

• 6세 이상 소아:  

– DPHENDT 1회 ½ 정, 1일 2회 아침, 점심 식전 

– DCONCERTA 1일 1회 18mg 

 

 



Methylphenidate HCl(향정) 

• 부작용 

– 신경증, 불면증, 식욕부진, 오심, 구토, 복통, 체중감소, 성장 억
제, 빈맥, 고혈압, 저혈압, 졸음, 조동, 두통, 부정맥, 발진, 발열, 
과민반응, 혈소판 감소증, 운동장애 

• 금기 
– 중증의 불안, 긴장, 흥분 환자, 과민 한자, 녹내장, 뚜렛 증후군, 

운동성 틱장애 환자, MAO 저해제 병용 



Immediate-release methylphenidate for ADHD in children with 
comorbid chronic multiple tic disorder.  

 
Gadow KD, Sverd J, Nolan EE, Sprafkin J, Schneider J.  
 
OBJECTIVE: To examine the safety and efficacy of immediate-release methylphenidate (MPH-IR) 
for the treatment of attention-deficit/hyperactivity disorder (ADHD) in children (ages 6-12 years) 
with Tourette's syndrome (96%) or chronic motor tic disorder (4%).  
 
METHOD: Two cohorts of prepubertal children (N = 71) received placebo and three doses of 
MPH (0.1, 0.3, and 0.5 mg/kg) twice daily for 2 weeks each, under double-blind conditions as 
part of their involvement in a long-term observation study (1989-2004). Treatment effects were 
assessed with an extensive battery of parent-, teacher-, child-, and physician-completed rating 
scales and laboratory tasks.  
 
RESULTS: MPH-IR effectively suppressed ADHD, oppositional defiant disorder, and peer 
aggression behaviors. There was no evidence that MPH-IR altered the overall severity of tic 
disorder or obsessive-compulsive disorder behaviors. Teacher ratings indicated that MPH-IR 
therapy decreased tic frequency and severity.  
 
CONCLUSIONS: MPH-IR appears to be a safe and effective short-term treatment for ADHD in the 
majority of children with chronic tic disorder; nevertheless, the possibility of tic exacerbation in 
susceptible individuals warrants careful monitoring of all patients.  
 

J Am Acad Child Adolesc Psychiatry. 2007;46(7):840-8. 



Tx of OCD(I) 

• OCD가 tics보다 더 disabling함. 

• Cognitive behavioral therapy 

• SSRI 

• Atypical antipsychotics 

• DBS   

– Internal capusule 

– Nucleus acumbens 



Tx of OCD(II) SSRI 

 



S S R I(전북대병원) 

• Paroxetine HCl    GSK          Seroxat       DSEROXT 

 

• Floxetine HCl      한국릴리     Prozac        DPRO20 

 

• Sertraline HCl      명인          Traline         DZOLOF   

 

 



Conclusion(I) 

• Focus:  
– Tics + neuropsychiatric comorbidities 

– Psychoscial stresses 

 

• For young Pt. 
– Self confidence, personal resilience, positive 

psychosocial skills을 가지도록 도와줌 

 

• Critical Goal 
– Successful learning and socialization 하는데 장애
를 없앰  

 



Conclusion(II) 

• Haloperidol(Dopamine blocking agent) 
 

• Clonazepam 
 

• Baclofen(GABA-B agonist) 
 

• Dopamine agonists 
 

• Sibelium(Calcium channel antagonist) 
 

• PRN 
– Tics + ADHD: Methylphenidate 
– Tics + OCD: SSRI 

 
 
 
 




