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Overview
! Understanding the difference between tics and Tourette syndrome
! Distinguishing between simple and complex tics
! Natural history of tics/Tourette syndrome
! Differential diagnosis and diagnostic evaluation of individual with tics
! Comorbidities of Tourette syndrome
! Treatment strategy for tics and Tourette syndrome
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Phenomenology of Tics
! Brief movements or sounds that resemble voluntary actions
! Appear suddenly and without regularity
! Exaggerated and repetitive
! Often occur at socially inopportune times
! Lack behavioral flexibility (characteristic marker for voluntary actions and defines
normal human goal-directed behavior)
! Highly variable within and between individuals
– Widest variability of phenomenology of any hyperkinetic movement disorder
– Any possible movement or sound could be a tic
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Types of Tics
! Simple motor tics
– Sudden, brief, and repetitive tics
– Involve a limited number of muscle groups.

! Complex motor tics
– Distinct coordinated patterns of movements
– Involve several muscle groups

! Vocal tics
– Can also be simple or complex
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Variety of Motor Tics
Simple

Complex

Eye blinking

Touching or smelling objects

Head jerking

Repeating observed
movements

Shoulder shrugging

Stepping in a certain pattern

Eye darting

Obscene gesturing

Nose twitching

Bending or twisting

Mouth movements

Hopping
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Common Vocal Tics
Simple tics

Complex tics

Grunting

Repeating one's own words or
phrases

Coughing

Repeating others' words or
phrases

Throat clearing

Using vulgar, obscene or swear
words

Barking
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Natural History of Tics
• Vary in type, frequency and severity
• Worsen with illness, stress, anxiety, fatigue or excitement
• Occur during sleep
• Change over time
• Worsen in the early teenage years and improve during the transition into
adulthood
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Tic Suppression
! Tic expression in GTS has been compared to sneezing
– One feels the sensation coming on
– Could suppress it if necessary, but feels relief once expressed
– Caveat is that suppression of the tic is

! Transitory
! Often results in an increased rebound severity of expression postsuppression

– Presence of premonitory sensations can be used to distinguish Tourette syndrome
from other movement disorders

Grados MA, Mathews CA. Clinical phenomenology and phenotype variability in Tourette syndrome. J Psychosom Res. 2009;67:491–496
Leckman JF. Phenomenology of tics and natural history of tic disorders. Brain Dev. 2003;25(Suppl 1):S24–S28
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Differential Diagnosis of Abnormal Movements
Description

Typical Disorders Where Present

Tics

Sudden rapid, recurrent, nonrhythmic
Transient tics, TD, CTD
vocalization or motor movement

Dystonia

Involuntary, sustained, or intermittent
DYT1 gene, Wilson’s, myoclonic
muscle contractions that cause
dystonia, extrapyramidal symptoms
twisting and repetitive movements,
due to dopamine blocking agents,
abnormal postures, or both

Chorea

Involuntary, random, quick, jerking
movements, most often of the proximal
extremities, that flow from joint to joint. Sydenham’s chorea, Huntington’s
Movements are abrupt, nonrepetitive, disease
and arrhythmic and have variable
frequency and intensity

Habits

Action or pattern of behavior that is
repeated often

Onchophagia
10

Description

Stereotypies

Compulsions

Compulsions

Myoclonus

Stereotyped, rhythmic, repetitive
movements or patterns of speech,
with lack of variation over time

Typical Disorder Where Present
Autism, stereotypic movement
disorder, intellectual disability

A repetitive, excessive, meaningless
OCD, anorexia, body dysmorphic
activity or mental exercise that a
disorder, hoarding disorder,
person performs in an attempt to
trichotillomania, excoriation disorder
avoid distress or worry
A repetitive, excessive, meaningless
OCD, anorexia, body dysmorphic
activity or mental exercise that a
disorder, hoarding disorder,
person performs in an attempt to
trichotillomania, excoriation disorder
avoid distress or worry
Shock-like involuntary muscle jerk Hiccups, hypnic jerks, Lennoxthat may affect a single body region, Gastaut syndrome, juvenile
1 side of the body, or the entire body;myoclonic epilepsy, mitochondrial
may occur as a single jerk or
encephalopathies, metabolic
repetitive jerks
disorders
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Distinguishing Tics From Tourette Syndrome
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Provisional Tic Disorder
• One or more motor tics or vocal tics
• Present for no longer than 12 months in a row
• Start before age 18 years
• Have symptoms that are not due to taking medicine or other drugs, or due to
having a medical condition that can cause tics (for example, Huntington disease
or post-viral encephalitis)
• Not have been diagnosed with TS or persistent motor or vocal tic disorder.

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 5th edition. Arlington, VA., American Psychiatric Association, 2013.
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Persistent Motor or Vocal Tic Disorder
! Have one or more motor or vocal tics, but not both
! Occur many times a day, nearly every day, or on and off throughout a period of
more than a year
! Start before age 18
! Not due to taking medicine or other drugs, or due to having a medical condition
that can cause tics (for example, seizures, Huntington disease, or post-viral
encephalitis)
! Not have been diagnosed with TS

American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 5th edition. Arlington, VA., American Psychiatric Association, 2013.
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Tourette Syndrome

• Two or more motor tics and at least one vocal tic, although they might not
always happen at the same time
• Tics for at least a year
• The tics can occur many times a day (usually in bouts) nearly every day, or
off and on
• Tics began before age 18 years
• Have symptoms that are not due to taking medicine or other drugs or due to
having another medical condition (for example, seizures, Huntington
disease, or post-viral encephalitis)
American Psychiatric Association: Diagnostic and Statistical Manual of Mental Disorders, 5th edition. Arlington, VA., American Psychiatric Association, 2013.
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Epidemiology of Tics and Tourette Syndrome
! Prevalence rates range from 5.9% to 18% for boys and from 2.9% to 11% for girls
! Male predominance with gender ratio of at least 2:1 or higher
! 7% of school age children having had tics in the previous year
! Prevalence of chronic tic disorder has been estimated as 0.5% to 3%
! 10- to 100 fold increase in the risk of CTD among first-degree relatives
! 77% to 94% of monozygotic twins showing concordance for CTD and 23%
concordance for dizygotic twins
! 25% of people with tics have persistence into adulthood
Tabori-Kraft J., et al. Prevalence and clinical correlates of tic disorders in a community sample of school-age children. Eur Child Adolesc Psychiatry. 2012; 21: 5-13
Robertson M.M. The prevalence and epidemiology of Gilles de la Tourette syndrome. Part 1: the epidemiological and prevalence studies.J Psychosom Res. 2008; 65: 461-472
Murphy TK, et al. Practice Parameter for the Assessment and Treatment of Children and Adolescents With Tic Disorders. Volume 52, ISSUE 12, P1341-1359, December 01, 2013
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Epidemiology of Tourette Syndrome
! Mean onset age of about 4–7 years old
! Peak in severity prepubertally at about 10–12 years old
! Remit or become subclinical in two-thirds to three-fourths of the patient
population by adulthood
! At approximately 10 years of age premonitory urges are typically expressed,
coincident with first observations of tic suppression
– These sensations are frequently more distressful than the tics themselves
– Anatomically localized to the region associated with the impending tic and precede the
need for action
– Appear to signal the oncoming tic, making its suppression possible
Freeman RD, Fast DK, Burd L, Kerbeshian J, Robertson MM, Sandor P. An international perspective on Tourette syndrome: selected findings from 3500 individuals in 22
countries. Dev Med Child Neurol. 2000;42:436–447
Felling RJ, Singer HS. Neurobiology of tourette syndrome: current status and need for further investigation. J Neurosci. 2011;31:12387–12395
McNaught KS, Mink JW. Advances in understanding and treatment of Tourette syndrome. Nat Rev Neurol. 2011;7:667–676
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Epidemiology of Tourette Syndrome
! Symptoms can be detrimental to social, emotional, academic and professional
development.
! An estimated 85.7% of patients with TS are diagnosed with one or more
comorbid neuropsychiatric disorders
–
–
–
–

such as obsessive–compulsive behavior or disorder (OCB/OCD)
attention deficit hyperactivity disorder
depression
anxiety

Freeman RD, Fast DK, Burd L, et al. . An international perspective on Tourette syndrome: selected findings from 3500 individuals in 22 countries. Dev Med Child Neurol 2000;42:436–47
Robertson MM. Tourette syndrome, associated conditions and the complexities of treatment. Brain 2000;123:425–62.
Hirschtritt ME, Lee PC, Pauls DL, et al. Lifetime prevalence, age of risk, and genetic relationships of comorbid psychiatric disorders in Tourette syndrome. JAMA Psychiatry 2015;72:325–33.
Groth C, Mol Debes N, Rask CU, et al. Course of Tourette syndrome and comorbidities in a large prospective clinical study. J Am Acad Child Adolesc Psychiatry 2017;56:304–12.
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Conditions Often Associated with Tourette Syndrome
• Attention-deficit/hyperactivity disorder (ADHD)
• Obsessive-compulsive disorder (OCD)
• Autism spectrum disorder
• Learning disabilities
• Sleep disorders
• Depression
• Anxiety disorders
• Pain related to tics, especially headaches
• Anger-management problems
Gorman D.A., et al. Psychosocial outcome and psychiatric comorbidity in older adolescents with Tourette syndrome: controlled study. Br J Psychiatry. 2010; 197:
36-44
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Jankovic J. Tourette's syndrome. Tics and Tourette's: update on pathophysiology and tic control. N Engl J Med 2001a; 345: 1184–92.

20

Diagnostic Evaluation of Tic Disorders
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Basic laboratory measures
• General Labs
•
•
•
•
•

Hemogram
Renal/hepatic function panel
Thyroid panel
Ferritin
Urine drug screen for adolescents

• For new sudden (overnight)–onset or severe symptom exacerbation
•

Consider assessment for co-occurring infection with diagnostic tests that
indicate acute illness

Kurlan R. and Leckman J. The immunobiology of Tourette's disorder, pediatric autoimmune neuropsychiatric disorders associated with streptococcus, and related disorders:
a way forward.J Child Adolesc Psychopharmacol. 2010; 20: 317-331
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Additional Diagnostics
• EEG and brain imaging
• Reserved for cases with other neurological findings or cases with
unusual or complex presentations

• Certain clinical features such as the sudden onset of severe tics,
atypical tics, or mental status abnormalities suggestive of an
organic process (i.e., disorientation, inability to copy figures or to
draw a clock) should prompt further medical investigation.
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Assessment for Comorbid Conditions
! Any assessment of a child or adolescent that reveals the presence of tics
should prompt assessment for common externalizing and internalizing
psychiatric disorders, and current social functioning along with any
developmental delays. Given the frequent comorbidity of CTD with other
psychiatric conditions
! Incorporating measures for comorbid conditions into the assessment of youth
is frequently warranted, depending on the clinical presentation
! Although those individuals with uncomplicated CTD are less likely to present
with neurocognitive deficits, those with comorbid conditions (especially
ADHD) have significant risk of educational struggles and in most cases
should be considered for educational testing

Connolly S.D. and Bernstein G.A. Practice parameter for the assessment and treatment of children and adolescents with anxiety disorders. J Am Acad Child Adolesc Psychiatry.
2007; 46: 267-283
Piacentini J.C. and Chang S.W. Behavioral treatments for tic suppression: habit reversal training. Adv Neurol. 2006; 99: 227-233
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Treatments for Tics and Tourette Syndrome
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Behavioral Therapy for Tourette Syndrome
! Habit reversal training (HRT)
–
–
–
–
–

With a therapist patient is placed in front of mirror
When a behavior occurs, therapist points out the tic until patient can recognize it
Patient learns to identify the earliest warning that a tic or impulsive behavior is about to take place.
The person identifies all the situations during which the tic or impulsive behavior occurs
Patient is taught to develop a competing response that won’t be noticeable

! Exposure with response prevention (ERP)
– Therapy that exposes people to situations that provoke their obsessions and the resulting distress while helping
them prevent their compulsive responses.
– The ultimate goal of ERP is to free people from the cycle of obsessions and compulsions so they can live better.

! Both interventions are considered first line behavioral treatments for tics
– For both children and adults and should be offered to a patient, taking into account his preference.
– Based on clinical practice, this guideline recommends behavioral treatment as first line offer to patients in most
cases
– Can be combined with drug treatment.
Verdellen C, van de Griendt J, Hartmann A, Murphy T; ESSTS Guidelines Group. European clinical guidelines for Tourette syndrome and other tic disorders. Part III:
behavioural and psychosocial interventions. Eur Child Adolesc Psychiatry. 2011 Apr;20(4):197-207.
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Recommendations From American Academy of Neurology

! High confidence in evidence
People with tics receiving the Comprehensive Behavioral Intervention for
Tics are more likely than those receiving supportive psychotherapy to have
reduced tic severity (SMD 0.56; 95% confidence interval [CI] 0.31–0.82,
high confidence, 2 Class I studies

Pringsheim T, et al..Comprehensive systematic review summary: Treatment of tics in people with Tourette syndrome and chronic tic disorders. Neurology May 2019, 92 (19) 907-915
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Medication to Treat Tics and Tourette Syndrome
! Treatment for CTD should address the levels of impairment and distress caused
by the tics as well as any comorbid conditions
! Medications for CTD should be considered for moderate to severe tics
– Causing severe impairment in quality of life
– When medication responsive psychiatric comorbidities are present that target both tic
symptoms and comorbid conditions

! Medications currently approved by FDA
– Haloperidol
– Pimozide
– Aripiprazole
Murphy TK, et al. Practice Parameter for the Assessment and Treatment of Children and Adolescents With Tic Disorders. Volume 52 (12), P1341-1359, December 01, 2013
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Haloperidol and Pimozide
! 57 subjects
! Randomized to haloperidol, pimozide or placebo
! Primary endpoint: Tourette Syndrome Severity Scale (TSSS)
! Dosages investigated
– Pimozide: maximum of 0.3mg/kg or 20mg
– Haloperidol: up to 10mg per day
! Statistically significant reduction in TSSS
! Doses typically utilized in clinical practice:
– Pimozide: initial 0.5-1mg, maintenance 2-8mg
– Haloperidol: initial 0.25-0.5mg, maintenance 1-4mg
Shapiro E, Shapiro AK, Fulop G, et al. Controlled study of haloperidol, pimozide and placebo for the treatment of Gilles de la Tourette's syndrome. Arch Gen Psychiatry.
1989; 46: 722-730
Murphy TK, et al. Practice Parameter for the Assessment and Treatment of Children and Adolescents With Tic Disorders. Volume 52 (12), P1341-1359, December 01, 2013
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Clonidine
! 47 subjects aged 7-48
! 12 week double-blind trial
! 1:1 randomization to clonidine or placebo
! Primary endpoint: Tourette Syndrome Global Scale (TSGS)
! Dose studied 0.05-0.25mg/kg/day
– Clinician-rated measures of motor tic severity
– Degree to which the tics are "noticeable to others"
– Motor tic counts from videotaped interviews
– Parent-rated measures of impulsivity and hyperactivity were the
most responsive to clonidine treatment
! Dose used in clinical practice: 0.05-0.3mg/day
Leckman JF, et al. Clonidine treatment of Gilles de la Tourette's syndrome. Arch Gen Psychiatry. 1991; 48: 324-328
Murphy TK, et al. Practice Parameter for the Assessment and Treatment of Children and Adolescents With Tic Disorders. Volume 52 (12), P1341-1359, December 01, 2013
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Risperidone
! 2 randomized controlled trials
! 26 children and 8 adults in 1st and 48 adolescents and adults in 2nd
! Doses studied: 0.5-6mg/day
! TSSS is primary endpoint
! 60.8% vs 26.1% had improvement by at least 1 point
! Dose used in clinical practice:
– Start 0.125-0.5mg/day
– Usual range 0.75-3mg/day
Dion Y, et al.. Risperidone in the treatment of Tourette syndrome: a double-blind, placebo-controlled trial. J Clin Psychopharmacol. 2002;22:31–39
A placebo-controlled trial of risperidone in Tourette syndrome.
Scahill L, et al. Neurology. 2003 Apr 8; 60(7):1130-5
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Medication

Starting Dose
(mg)

Usual Range (mg)

Comments
FDA approval for TD, EPS concerns; reports
of anxiety flares
FDA approval for TD, ECG monitoring, 2D6
pharmacogenomic testing recommended
EPS < haloperidol
Metabolic effects, prolactin elevation
Current available doses above those used in
RCT
Metabolic effects are a major concern
Metabolic effects
No prolactin elevations, reports of
improvement in OCD
Not approved in USA; larger open-label
pediatric study (N = 189)

Haloperidol

0.25–0.5

1–4

Pimozide

0.5–1.0

2–8

Fluphenazine
Risperidone

0.5–1.0
0.125–0.5

1.5–10
0.75–3.0

Ziprasidone

5–10

10–40

Olanzapine
Quetiapine

2.5–5.0
25

2.5–12.5
25–200

Aripiprazole

1.0–2.5

2.5–15

Sulpiride

50–100 (2 mg/kg)

100–500

Tiapride

50–100 (2 mg/kg)

100–500

Not approved in USA

Tetrabenazine

25

37.5–150

Sedation, weight gain, depression, 2D6
pharmacogenomic testing recommended 32

Topiramate in Treatment of Tics Associated with Tourette Syndrome
! 29 subjects
! Randomized, placebo-controlled, double blind trial
! Randomized to topiramate or placebo 1:1, and followed for 70 days
! Primary endpoint: Reduction in YGTSS
! Secondary endpoints: various subscales of the sections of YGTSS
! Statistically significant improvement in total and subscales
! Mean dose 118mg

Jankovic J, et al. A randomised, double-blind, placebo-controlled study of topiramate in the treatment of Tourette syndrome. J Neurol Neurosurg Psychiatry. 2010;81:70–3
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Quezada, J., Coffman, K.A. Current Approaches and New Developments in the Pharmacological Management of Tourette Syndrome. CNS Drugs 32, 33–45 (2018)
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Deep Brain Stimulation Targets
! Thalamus
! Globus pallidus interna
! Nucleus accumbens

Ackermans, L., Y. Temel, et al. (2006). "Deep brain stimulation in Tourette's syndrome: two targets?" Mov Disord 21(5): 709-13.
Johnson, Kara A et al. “Image-based analysis and long-term clinical outcomes of deep brain stimulation for Tourette syndrome: a multisite study.” Journal of
neurology, neurosurgery, and psychiatry vol. 90,10 (2019): 1078-1090.
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Outcomes With DBS in Tourette Syndrome

Johnson, Kara A et al. “Image-based analysis and long-term clinical outcomes of deep brain stimulation for Tourette syndrome: a multisite study.” Journal of neurology, neurosurgery, and36
psychiatry vol. 90,10 (2019): 1078-1090.

Conclusions regarding DBS
! Results collectively indicate that DBS may improve tics
! Results also suggest that DBS also improves obsessive compulsive behaviors
! Effects may develop over several months
! Stimulation locations relative to structural anatomy alone may not predict response.

Johnson, Kara A et al. “Image-based analysis and long-term clinical outcomes of deep brain stimulation for Tourette syndrome: a multisite study.” Journal of neurology,
neurosurgery, and psychiatry vol. 90,10 (2019): 1078-1090.
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Deep Brain Stimulation MDS Recommendations
! Inclusion Criteria
• >/= 25yo
• Severe impairment
• Treatment refractory to conventional therapy including behavioral
• Active treatment for >6mo before DBS
• Active involvement in psychological treatment
! Exclusion Criteria
• Medical, psychiatric, or neurological contraindication to participate in DBS
• Secondary tics
• Ongoing psychological treatment needs
• Psychosocial factors that may obstruct participation
• Unwilling to participate in needed psychological interventions
Movement Disorders Society Webpage, date of access 9/9/2020, revised 2019.
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AAN Practice Guidelines Regarding DBS for Treatment of Tics
! Physicians must confirm that multiple classes of medication (antipsychotics,
dopamine depleters, α2 agonists) and behavioral therapy have been
administered (or are contraindicated) before prescribing DBS for tics (Level A)
! Physicians may consider DBS for severe, self-injurious tics, such as severe
cervical tics that result in spinal injury (Level C)

Pringsheim T, et al. Practice guideline recommendations summary: Treatment of tics in people with Tourette syndrome and chronic tic disorders. Neurology May 2019.
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Conclusions
! Tics and Tourette syndrome are conditions that manifest in childhood
and abate in late adolescence in the majority of cases
! About 25% of people have persistent tics
! Comorbid neuropsychiatric conditions are very prevalent
! Treatment is based on how disruptive symptoms may be
! Behavioral therapies can be effective
! There are a myriad of oral medications that have been tried, but none
have met a high standard of evidence
! DBS is reserved for refractory cases
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