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Abstract: A tic is a stereotyped repetitive involuntary movement or sound, frequently preceded by premonitory sensations or urges. Most tic disorders are genetic or idiopathic in
nature, possibly due to a developmental failure of inhibitory
function within frontal-subcortical circuits modulating volitional movements. Currently available oral medications can
reduce the severity of tics, but rarely eliminate them. Botulinum toxin injections can be effective if there are a few par-

ticularly disabling motor tics. Deep brain stimulation has
been reported to be an effective treatment for the most severe
cases, but remains unproven. A comprehensive evaluation
accounting for secondary causes, psychosocial factors, and
comorbid neuropsychiatric conditions is essential to successful treatment of tic disorders. Ó 2008 Movement Disorder
Society
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Tics are stereotyped repetitive involuntary movements (motor tics) or sounds (vocal tics). Vocal tics,
also referred to as phonic tics, are produced by the
movement of air through the nose, mouth, or throat.
Most individuals with tics describe a premonitory urge
or sensation (such as a feeling of tension within a muscle) that improves after performing the movement.1
Tics can be voluntarily suppressed, sometimes for
extended periods of time, leading to suggestion of the
term ‘‘unvoluntary’’ movement disorder to indicate
some element of conscious control.2 Motor and vocal
tics are further classified as either simple or complex.
Simple motor tics are single repetitive jerks. Simple
vocal tics are inarticulate noises or sounds. Complex
motor tics involve a sequential pattern of individual
tics or more complex, coordinated actions that can

resemble purposeful movements. Complex vocal tics
have linguistic meaning, consisting of partial words
(syllables), words, or phrases.

DIFFERENTIAL DIAGNOSIS
Simple motor tics may need to be differentiated
from myoclonic jerks, which are not typically repetitive in the same body part like tics. Simple tics are
commonly accompanied by complex tics and associated with premonitory sensations or suppressibility.
Complex motor tics need to be distinguished from stereotypies that are longer lasting, more stereotyped
movements (eg, body rocking, head nodding, and
hand/wrist flapping) or sounds (eg, moaning, yelling)
that occur over and over again in a more continuous,
less paroxysmal fashion. Stereotypies are typically
seen in patients with autism, mental retardation, Rett
syndrome, psychosis, or congenital blindness and deafness. Some tics are slow or twisting in character
resembling dystonia and are termed ‘‘dystonic tics.’’
Contrary to dystonic tics, dystonia per se tends to be
slower and leads to more sustained disturbances in posture of a limb, the neck, or trunk. Compulsions frequently occur in association with tics, can sometimes
be difficult to distinguish from complex motor tics,
but typically differ by being done in response to an
obsession, being performed to ward off future problems,
or being done according to certain rules (ritualistic).3–5
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CATEGORIES OF TIC DISORDERS

Primary Tic Disorders
Chronic tics are the characteristic feature of Tourette’s syndrome (TS). Diagnostic criteria include presence of both motor and vocal tics, onset in childhood,
fluctuations in tic types and severity, and duration of at
least one year.6,7 When chronic tics of both types cannot be identified, the terms chronic motor tic disorder
and chronic vocal tic disorder are used. Tics lasting
less than 1 year are termed transient tic disorder. With
very high comorbidity rates of both attention deficit
hyperactivity disorder (ADHD) and obsessive-compulsive disorder (OCD), TS may represent a multifaceted
developmental neuropsychiatric brain disorder.8
TS is thought to result from a developmental failure
of inhibitory function within the frontal-subcortical circuits governing voluntary movements,9 possibly leading to impaired surround-off inhibition (the ability to
suppress unwanted movements).10 Dysfunction of dopamine neurotransmission is strongly implicated in this
process, with current evidence pointing to low tonic
synaptic dopamine levels and excessive phasic release
of dopamine in the basal ganglia.11 Some neuroimaging evidence suggests an increase in presynaptic dopamine transporters12–15 or excessive dopaminergic innervation.16
Secondary Tic Disorders
Particularly if accompanied by other movement disorders or by other neurologic abnormalities, a secondary cause for tics should be considered. Tics often
indicate the presence of a global brain developmental
disorder in conditions like mental retardation, autism,
and pervasive developmental disorder. Similarly, a variety of genetic and neurodegenerative conditions can
cause tics, including Wilson disease, neuroacanthocytosis,17,18 neurodegeneration with brain iron accumulation,19–21 and Huntington disease.22 Other potential
causes of tics include lesions involving frontal-subcortical circuits (trauma,23 carbon monoxide poisoning,24
hypoxic-ischemic encephalopathy, and stroke25,26);
central nervous system (CNS) infections (neuroborreliosis,27 viral encephalitis28,29) and CNS immune disorders (antiphospholipid antibody syndrome,30 Sydenham’s chorea31). Tics can be a manifestation of neuroleptic drug-related tardive dyskinesia32 or withdrawal
emergent syndrome.33 Induction or exacerbation of tics
has been reported with lamotrigine,34,35 carbamazepine,36,37 cocaine,38–40 caffeine,41 and other stimulants.42,43
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Onset of a primary tic disorder in adulthood is rare,
but can occur in those genetically predisposed. In such
cases, a specific trigger (such as a stressful life event,
psychiatric illness, drug exposure, or infection) as well
as a childhood and/or family history of tics, ADHD, or
obsessive-compulsive symptoms can usually be identified.44–46
INITIAL EVALUATION
The management of tics is made challenging by a
general lack of definitive evidence to support or refute
commonly used treatments. This review is drawn from
a synthesis of existing research data and the authors’
personal experience in this area. A thorough clinical
history and neurologic examination are generally sufficient to screen for evidence of a secondary tic disorder,
and neuroimaging or electroencephalography are usually not needed unless there are unexpected findings. A
more global developmental process may be suggested
by history of early neurologic insults, a delay in developmental milestones, or the occurrence of seizures. A
critical aspect of the initial evaluation is to check for
the presence and severity of commonly associated neuropsychiatric disorders, ADHD, and OCD. We also ask
about a family history of tics, ADHD, and OCD.
Mood disorders, other anxiety disorders, impulse control problems, and rage attacks should also be assessed.
It is also important to know about psychosocial stressors. The important goal is to accurately define the
contributors to existing problems. For example, problems with attention in school could be related to
ADHD, medication side effects, mental fatigue caused
by efforts to suppress tics, obsessive thinking, anxiety,
depression, or a learning disability. An important component of the history is to determine which symptoms
are disabling (ie, causing problems in daily functioning) in order to select those target symptoms appropriate for therapy.
EDUCATING THE PATIENT, FAMILY,
AND SCHOOL
Education of parents, teachers, and peers is a critical
initial intervention. We inform patients and their
parents that it is appropriate to tell others that they
have tics, meaning that they cannot help making certain movements or sounds. We provide patients and
parents with current information about the causes of
tics (genetic factors, brain neurochemical imbalances)
and emphasize that they are not signs of psychological
or emotional illness, a common misperception. Learn-
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ing about the importance of genetic factors often
relieves a sense of guilt in the patient and parent.
Although serious psychosocial factors can exacerbate
tics, we explain how tics change in type over time and
that they naturally fluctuate in severity, so it is not necessary to search for psychological problems every time
their child experiences more tics. We explain the process of voluntary suppression and emphasize there is
no value for anyone to point out tics to the child or
tell them to stop their tics. What is needed is an open,
supportive family environment in which a child can
comfortably approach their parents to let them know
about problematic tics or other symptoms.
A majority of TS patients experience improvement
of tics in late adolescence or early adulthood. This is
an important piece of information that patients and
families should receive so they understand that the
prognosis of TS can be quite good. We generally educate the family about the ‘‘clinical triad’’ (tics, ADHD,
and OCD) of TS and discuss how these features relate
to the patient and are often seen in relatives. We
explain that the presence of tics or related symptoms
per se is not a reason to initiate medication therapy or
another therapeutic intervention. The key decisionmaking element is whether a symptom is causing significant problems in daily functioning.
Education is often needed for school personnel
because there are many misperceptions of tics as being
voluntary, attention-seeking, or purposely disruptive
behaviors. Educating classmates may be needed and
trained professionals are available in many areas to
assist with this. Useful educational videos and other
materials are available from the Tourette Syndrome
Association (www.tsa-usa.org). Because tics can occasionally be disruptive or distract other children, we recommend that special accommodations be considered in
the school setting. These might include excusing the
child, at his or her request, to the nurse’s office to
release tics or providing additional time in a separate
room when taking school tests. Such provisions are
mandated in United States under laws protecting individuals with disabilities.
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sen symptoms, it is important to probe for these and
consider interventions such as individual or family
counseling. For patients with mild symptoms, educational and psychological interventions may be sufficient to bring symptoms to a tolerable level of severity.
Symptoms that continue to cause disability are then
appropriate for medication therapy. It is important to
focus on the patient’s disability and not to treat just
because parents find their child’s tics or other symptoms to be annoying or embarrassing. Clinicians should
remember that tics characteristically wax and wane in
severity, so sometimes just waiting for some period of
time can result in a lessening of tics and avoid medication use or increases.
MEDICATIONS FOR TICS (TABLE 1)
We generally treat tics that interfere with school or
other daily activities, or are disabling because of social
embarrassment, physical discomfort, or self-injury. In
prescribing tic-suppressing medications, we usually
titrate dosage to identify the lowest one that will result
in resolution of disability. In considering the evidence
supporting the efficacy of tic-suppressing drugs it is
important to recognize that a substantial placebo
response has been documented.47
Alpha-2-agonists
Alpha-2-agonists have moderate efficacy for tics.
Although clonidine was the alpha agonist most commonly used in the past, guanfacine is now preferred
because it tends to cause less sedation and can usually

TABLE 1. Tic-suppressing medications
Generic name
Alpha agonists
Clonidine
Guanfacine
Antipsychotics
Risperidone

INITIAL TREATMENT CONSIDERATIONS

Aripiprazole

The critical first step in making treatment decisions
in patients with TS is to select the most appropriate
target symptoms, the ones causing the most problems
in a patient’s daily functioning. In one patient it may
be the tics themselves, in another it may be comorbid
ADHD or OCD and in another it may be a combination of targets. Because psychosocial stresses can wor-

Haloperidol

How supplied
Tablets: 0.1, 0.2, 0.3 mg.
Transdermal: 0.1, 0.2,
0.3 mg/d
Tablets: 1, 2 mg
Tablets: 1, 2, 3, 4 mg. Oral
solution: 1 mg/mL
Tablets: 5, 10, 15, 20, 30 mg.
Oral solution: 1 mg/mL
Tablets: 0.5, 1, 2, 5, 10, 20 mg.
Oral solution: 2 mg/mL
Tablets: 1, 2 mg
Tablets: 1, 2.5, 5, 10 mg

Pimozide
Fluphenazine
Other agents
Clonazepam
Tablets: 0.125, 0.5, 1, 2mg
Tetrabenazine Tablets: 25 mg

Daily dose (mg)
0.05–0.5
0.5–4
0.5–16
5–30
0.5–20
0.5–10
0.5–20
0.5–10
25–200

For both children and adults, start with the lowest dosage.
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be dosed once (bedtime) or twice (morning, bedtime)
compared with the three to four daily doses needed for
clonidine. Guanfacine also tends to produce less sedation. The clonidine transdermal patch may be useful
for young children who cannot swallow pills. The most
common potential side effects of guanfacine include
sedation, headache, dizziness, irritability, and dry
mouth. We have seen a few patients who experienced
syncope while treated with guanfacine.48 Alpha agonists are a particularly good choice for patients with
tics and ADHD (see below), because both conditions
may respond.
Dopamine-Blocking Agents
Should an alpha agonist provide insufficient benefit, we generally add or replace it with a dopamine
receptor blocker. These are the most potent and predictably effective tic-suppressing medications. Classical
neuroleptic antipsychotics, including haloperidol, pimozide, and fluphenazine, have documented efficacy in
controlled clinical trials. These drugs fell out of favor
because of frequent side effects, especially sedation,
depression and mental dulling, and the introduction of
the newer atypical antipsychotics. Although we tend to
use an atypical antipsychotic (usually risperidone or
aripiprazole) as our initial dopamine-blocking agent,
they are often poorly tolerated because of sedation,
weight gain, and development of the metabolic syndrome (abdominal obesity, dyslipidemia, hypertension,
and impaired glucose metabolism).49 The pendulum
may be swinging back to more frequent use of classical antipsychotics, which also tend to be less expensive. Not all atypical antipsychotics have equivalent
tic-suppressing effects. Risperidone50 and olanzapine51
showed efficacy in randomized controlled trials,
whereas clozapine and quetiapine seem to be less effective for tics. Initial reports (and our own experience) in
the use of the mixed dopamine agonist/antagonist aripiprazole have shown benefit for tics,52–54 but no controlled trials have yet been published. It should be noted
that tardive dyskinesia, a feared side effect of dopamine-blocking drugs, seems to be a rare occurrence in
treated TS patients, possibly due to their underlying
state of altered dopamine neurotransmission. We usually
prescribe a dopamine blocker in a single bedtime dose,
but the dosage can be divided if needed.
Other Tic-Suppressing Drugs
Although the usual medication treatment for tics
centers on alpha agonists and antipsychotics, other
types of drugs may be of benefit for patients having an
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inadequate response or problems with tolerability. Clonazepam has had reported modest tic-suppressing
effects in published case series.55–57 This drug may be
particularly useful in patients with an associated anxiety disorder. It is usually given two or three times
daily, and its most common side effects are sedation
and unsteadiness. The dopamine-depleting drug tetrabenazine has possible efficacy. The drug is marketed
in Canada and Europe and is expected to become
available soon in the United States. In an open-label
study the drug showed sustained moderate to marked
reduction in tics over an average of 2 years’ followup.58 However, only 22% of subjects were free of side
effects. The most common side effects are sedation,
depression, insomnia, and parkinsonism. Children may
tolerate higher doses of tetrabenazine than adults.59 In
both age groups, the drug is usually given in two or
three daily doses. Although tetrabenazine does not
cause tardive phenomena, dopamine-depleting agents
can cause neuroleptic malignant syndrome even after
years of use.60
Local injections of botulinum toxin can be considered when one or a few tics within the patient’s repertoire are a significant source of social distress, discomfort, or self-injury. When tics have dystonic features,
such as holding of a sustained neck posture or sustained eye closure, botulinum toxin may be a preferred
treatment. Dramatic improvements in pain or nearblindness from such tics has been reported.61 Similar
benefit has been reported for cervical tics associated
with myelopathy62 or laryngeal injections for severe
vocal tics63,64 including copralalia.65 Many patients
treated with botulinum toxin report a lessening or disappearance of their urges to tic or in their premonitory
sensations in the sites injected. Botulinum may modify
sensory feedback (such as from intrafusal muscle
fibers) perpetuating processes involved in tic reinforcement. Only one randomized trial with botulinum toxin
for tics has been reported.66 Two weeks after injection,
a significant reduction in number of motor tics was
observed. The most common side effects of botulinum
toxin injections are weakness and pain.
POTENTIAL TIC-SUPPRESSING DRUGS
Increasing knowledge about the neurochemical and
neurophysiological abnormalities underlying tics has
suggested rational, potentially beneficial new pharmacologic approaches. Dopamine agonists pergolide and
ropinirole have been reported to improve tic severity in
reported trials.67,68 Benefit from low doses of dopamine agonists has been presumed to be mediated by
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presynaptic receptors in the striatum.69 However,
recent data from functional MRI studies suggest that
dopamine can restore faulty inhibitory function in the
frontal cortex of individuals with TS.70,71 A placebocontrolled trial of the dopamine agonist pramipexole is
in progress. Calcium channel antagonists may have activity at dopamine receptors, either through direct
blockade or by reducing depolarization of midbrain dopamine neurons.72 Nifedipine, verapamil, and flunarizine have had individual reports of benefit, which have
not been confirmed in a research trial.73–75
Antipsychotic drugs have varying effects on glutamate receptor trafficking,76 and a study of postmortem
putamenal tissue suggested that a subtype of glutamate
metabotropic receptor may be abnormally expressed in
TS.77 Dopamine receptors in the frontal cortex, modulated by acetylcholine and glutamate, may have important inhibitory functions that oppose the prokinetic
function of striatal dopamine receptors.71,78,79 Therefore, drugs which modify cholinergic neurotransmission at CNS nicotinic receptors or glutamatergic activity
at N-methyl D-aspartate (NMDA) or alpha-amino-3hydroxy-5-methyl-4-isoxazole proprionic acid (AMPA)
receptors may be rational for study. Drugs of interest
with activity at glutamate receptors include D-serine, Dcycloserine, sarcosine, modafanil, riluzole, memantine,
and talampanel.
Gamma-aminobutyric acid (GABA) is the primary
inhibitory neurotransmitter released by the globus pallidus internus through its connections with the thalamus. Increased activity would be expected to reduce
motor output and thus might reduce involuntary movements such as tics. Unfortunately, to date the studies
of GABA-A and GABA-B receptor modulators (benzodiazepines, baclofen) have not produced good results.
One randomized trial reported that the GABA-B agonist baclofen had benefit over placebo for TS, although
most of the improvement was for perceived impairment from tics, rather than severity of the tics themselves.80 Levetiracetam is a medication of interest
given its activity at GABA receptors. Although promising in open-label fashion,81 it has shown conflicting
results in two randomized trials.82,83 Other drugs
known to enhance GABA activity include topiramate,
tiagabine, vigabatrin, zonisamide, zolpidem, pagaclone,
and ganaxolone.
Cortical 5HT-2A receptor density may be increased
in TS.84 It is possible that some of the benefit for tics
from the atypical antipsychotics risperidone50 and olanzapine51 is mediated, in part, by their respective 5HT-2
and 5HT-3 receptor blockade. There has been one
open-label study report of benefit for tics from the
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5HT-2 antagonist ketanserin,85 and one small placebocontrolled report of benefit for the 5HT-3 antagonist
ondansetron.86 Similar to the study of baclofen, the latter showed more benefit for the global quality of life
ratings than for tics.
Anecdotal reports from TS patients that marijuana
use ameliorates their tics may have scientific relevance
given evidence that basal ganglia cannabinoid receptors
modulate dopamine, glutamate, and GABA activity
governing motoric output.87 Delta-9-tetrahydrocannabinol has shown promise for efficacy88 in a small placebo-controlled crossover study. Further studies using
drugs acting on cannabinoid receptors, such as dronabinol or nabilone, may be rational.
Given the 4:1 male to female predominance in TS89
and the typical peak of symptoms around puberty,90 a
role for androgens has been proposed.91,92 Mild tic
reduction was reported for the androgen blocker flutamide in a placebo-controlled crossover trial. Finasteride had dramatic benefit reported for one case of neuroleptic-refractory TS with comorbid self-injurious tics
and compulsions.93

NON-PHARMACOLOGIC TREATMENTS
FOR TICS
Behavioral Therapies
In our experience, behavioral therapies have not
been particularly beneficial for patients with disabling
tics. Behavioral approaches have included operant conditioning models (rewarding tic suppression and discouraging disruptive tics) and massed practice
(repeated, voluntarily performance of a tic until fatigue
occurs). Habit reversal therapy (HRT) can be considered if a single tic (or small subset of tics) is unduly
disruptive or causing self-injury or pain. HRT trains
patients to recognize their tics, and to perform a volitional movement different from the tic each time a
problem tic occurs. Open-label assessments have identified sustained benefit from HRT for up to 10
months.94 Current trials will include raters blinded to
treatment assignment (lacking in previous trials).
Transcranial Magnetic Stimulation
Though initial studies were negative,95,96 there have
been more recent open-label reports of tic reduction
following transcranial magnetic stimulation (TMS) of
the supplementary motor area.97,98 A sham-controlled
study of TMS for medication refractory or self-injurious tics has recently begun.
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TABLE 2. Medications of ADHD

Generic name
Atomoxetine
Methylphenidate
Methylphenidate ER
D-Methylphenidate
D-Methylphenidate ER
Methylphenidate transdermal
D-,L-Amphetamine
D-,L-Amphetamine ER
Dextroamphetamine
Dextroamphetamine ER
Lisdexamfetamine

How supplied

Daily dose (mg)

Doses per day

Capsules: 10, 18, 25, 40, 60 mg
Tablets: 5, 10, 20 mg
Capsules: 18, 27, 36, 54 mg
Tablets: 2.5, 5, 10 mg
Capsules: 5, 10, 20 mg
Patch: 10, 15, 20, 30 mg
Tablets: 5, 7.5, 10, 12.5, 15, 20, 30 mg
Capsules: 5, 10, 15, 20, 25, 30 mg
Tablets: 5 mg
Capsules: 5, 10, 15 mg
Capsules: 30, 50, 70 mg

10–120
2.5–60
18–90
2.5–20
5–40
10–30
2.5–60
5–30
2.5–40
5–40
30–70

1
2–4
1
2–3
1
1
1–2
1
2–4
2–4
1

For both children and adults, start with the lowest dosage.
ER, extended release.

Deep Brain Stimulation Surgery
A growing body of literature suggests that deep
brain stimulation surgery (DBS), an approach currently
used to treat other movement disorders including
tremor, dystonia, and Parkinson’s disease, may be
effective for selected patients with severe, disabling,
medication-refractory tics. To date, most reported cases
have involved bilateral targeting of the centro-median
parafascicular and ventralis oralis complex (central
nuclei) of the thalamus.99–102 There have also been
reports of benefit using other DBS targets, including
the globus pallidus internus103–108 and nucleus accumbens/anterior limb of the internal capsule.109
Some studies have included blinded assessments in the
‘‘stimulator on’’ and ‘‘stimulator off’’ states and have
identified significant reduction in tic severity.101,104
Complications of subdural hematoma, altered libido,
fatigue, mood swings, weight loss, psychosis, and poor
wound healing have been reported.99,101,102,104,110 Sustained benefit has been reported to at least 17 months,
though most patients continue to require some medication for tics.99 Proper subject selection criteria, the best
DBS target, the effect of DBS on comorbid conditions
like OCD and ADHD, the long-term benefits and tolerability remain to be determined for this approach. At
least one patient treated with DBS was unable to tolerate this treatment because of self-induced damage to
the equipment and infection related to constant picking
at the operative sites. More careful investigation of the
efficacy, safety, and tolerability of DBS for the treatment of tics is needed.

TREATMENT OF TICS ASSOCIATED WITH
STREPTOCOCCAL INFECTION
The ‘‘Pediatric Autoimmune Neuropsychiatric
Disorders Associated with Streptococcal Infection
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(PANDAS)’’ hypothesis suggested that chronic, recurrent tics and OCD can arise as an autoimmune sequela
of infection with group A beta-hemolytic streptococcus.111 In our opinion, there is insufficient evidence to
conclude that streptococcal infection has a true etiological role in causing tics. We recommend that children
with documented streptococcal infections be treated
with an appropriate course of antibiotics, but that treatment with chronic antibiotics or immune-modifying
therapies like plasma exchange or intravenous immune
globulin are not justified based on existing evidence.

TREATMENT OF SECONDARY
TIC DISORDERS
Tic disorders secondary to CNS lesions or infection
have been reported to improve with antipsychotic drug
therapy.26,28 Tics are not commonly a disabling feature
of neurodegenerative diseases such as Huntington’s
disease, and antipsychotics have the potential to worsen overall motor function. Risk of side effects must
be weighed carefully against potential benefits in
deciding whether to use a drug to treat secondary
forms of tics. Of course, the main target of therapy is
the primary illness itself. In patients with tardive phenomena including tics, discontinuation of the offending
agent is suggested as first-line treatment, and improvement can be attained with use of clonazepam, an
alpha-2-agonist, clozapine, or reintroduction of an antipsychotic.112,113 When tics occur in a withdrawal
emergent fashion, antipsychotics can be resumed and
weaned at a more gradual rate.

TREATMENT OF ADHD (TABLE 2)
Children and adolescents with ADHD that impairs
learning should receive appropriate accommodations in
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the school setting. These often include preferential
classroom seating, extra time for tests, an opportunity
to take tests in a separate quiet room, and assistance
with organizing schoolwork. An alpha-2-agonist, such
as guanfacine, is a good first choice medication for
patients experiencing problematic tics and ADHD
because this type of drug can improve both conditions.
For patients with ADHD that responds inadequately,
another option is the use of the norepinephrine reuptake inhibitor atomoxetine. This drug has documented
efficacy for ADHD and has been associated with either
no change or a slight reduction in tics.114 For patients
with ongoing disabling ADHD, there is no established
reason to avoid the use of stimulant medications
despite the warnings provided by manufacturers. Such
warnings originated decades ago and are based on very
limited information. In our experience, stimulants
remain the most potent and most predictably effective
medications for treating ADHD in children with tics
and they are well tolerated by the majority of patients.
It does seem that upon initiation of therapy stimulants
can worsen tics in some patients, but this effect is temporary and tic severity usually returns to baseline (or
even declines from baseline) within a few weeks. The
efficacy and good tolerability of the stimulant methylphenidate in children with tics has been well documented in placebo-controlled trials.47,115 Although
there is insufficient evidence to say definitively, methylphenidate may be less likely to exacerbate tics than
some other stimulant preparations, such as mixed amphetamine salts and dextroamphetamine.116 We have
found that the newer extended release preparations of
methylphenidate tend to provide good coverage of
ADHD during the school day and have been very well
tolerated by patients with tics. Supplemental use of
short-acting methylphenidate formulations can be useful, particularly for college students who have unpredictable study hours. The most common stimulant side
effects include reduced appetite, weight loss, upset
stomach, headache, and insomnia.
TREATMENT OF OCD (TABLE 3)
Associated OCD can be more disabling than the tics
themselves and may create a state of tension and anxiety that heightens tic severity. Cognitive behavioral
therapy performed by a well-trained and experienced
therapist can be a very effective nonpharmacological treatment for OCD. Selective serotonin reuptake
inhibitors (SSRIs) are considered the first-line medications
for OCD. The most common side effects of SSRIs are
nausea, sedation, appetite change, and sexual dysfunc-

21

TABLE 3. Selective serotonin reuptake inhibitors
Generic name

How supplied

Daily dose (mg)

Clomipramine
Citalopram
Escitalopram

Capsules: 25, 50, 75 mg
Tablets: 20, 40 mg
Tablets: 5, 10, 20 mg. Oral
solution: 5 mg/5mL
Tablets: 25, 50, 100 mg
Tablets: 10, 20, 30, 40 mg. Oral
suspension: 10 mg/5 mL
Capsules: 10, 20 mg. Oral
solution: 20 mg/5 mL
Tablets: 25, 50, 100 mg

25–250
10–40
10–20

Fluvoxamine
Paroxetine
Fluoxetine
Sertraline

25–300
10–60
10–60
25–200

For both children and adults, start with the lowest dosage.

tion. Combination with an atypical antipsychotic may
be helpful for cases resistant to an SSRI alone. DBS
involving the internal capsule/nucleus accumbens is
under investigation as a therapy more severe, medication-refractory cases of OCD.
We have found the book ‘‘Teaching the Tiger’’ (new
edition title ‘‘Tigers, Too’’) by Dornbush and Pruitt to
be an extremely informative reference guide to
patients, parents, and teachers, because it clearly
outlines many home and school psychoeducational
modifications and interventions that may be effective
for children with tics, ADHD, and OCD. The Tourette
Syndrome Association (www.tsa-usa.org) is also a
good source of educational materials. There are local
support groups in many cities that can provide information, guidance, and support.

CONCLUSION
The optimum management of patients with tics
involves a comprehensive approach that focuses not
only on the tics themselves, but also on neuropsychiatric comorbidities (particularly ADHD and OCD) and
existing psychosocial stressors. For young patients,
major goals of treatment include helping the child to
develop self-confidence, personal resilience, and positive psychosocial skills. A critical goal is to reduce
obstacles to successful learning and socialization. The
ultimate management usually requires a spectrum of
interventions that may include education, cognitive-behavioral therapies, counseling, and medications. DBS
might prove to be a useful therapy for patients with
severe, disabling tics, or OCD.
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