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Background
Tics, the most common pediatric movement disorder, are patterned, repetitive movements that look the same and sound the same each time they are performed. Examples include blinking or eye rolling, grimacing, throat clearing, sniffing, humming. They are most often simple movements or sounds. They can occur transiently and may emerge dramatically. 
Stereotypies are less common but more complex. Examples including flapping, pacing, and other bizarre patterned behaviors. They occur in autistic spectrum disorders but also in normal children.

Chorea is less common. If acquired in a child over a period of hours to days, it is usually immune mediated, e.g. post-streptococcal, Sydenham’s Chorea. 
You should be able to differentiate these three movement disorders clinically, by history and physical examination. Generally, diagnostic neuroimaging and EEGs are not required. 
Phenomenology: Signs and symptoms of Tics, Chorea, and Stereotypies
	
	TICS
	STEREOTYPIES
	CHOREA

	Appearance
	Patterned, simple or complex
	Patterned, complex
	Random movement fragments


	Awareness
	Younger children not aware; older children are typically aware and feel an urge to perform some of them

	Younger children not aware; older children are typically aware and may enjoy them.
	Aware, but no urge to perform them

	Clinical Course
	Onset after age 3 years, episodic, may change location over months to years
	Onset usually before age 3 years; episodic, daily, remains relatively unchanged for years

	Onset at any age, persistence depends on etiology.

	Suppressibility
	Some ability to suppress, at least briefly, is common.
	Older children who are socially aware will suppress.
	Cannot suppress but can mask. 


	Exacerbating Factors
	Stress, excitement.
	Occur during times of happy excitement, boredom, anxiety, or when socially overwhelmed

	Stress, certain postures or movements

	Relationship to Voluntary Movement 
	Rarely occurs during purposeful voluntary activities (sports, music) 
	Parents can always interrupt the behavior, but child may return to it.
	Typically, highly focused voluntary activity worsens movements 


	Impact on ADLs
	Usually none 
	Usually none 
	Almost always


Tic Diagnostic Workup
Labs: none routinely.
Neuroimaging: No
EEG: No
Subspecialty referral: to neurology/psychiatry/Tourette Clinic if necessary, see below
Tic Disorder Diagnostic Classification
Tourette's Disorder (DSM-IV TR)

A. Both multiple motor and one or more vocal tics have been present at some time during the illness, although not necessarily concurrently.

B. The tics occur many time a day (usually in bouts) dearly every day or intermittently throughout a period of more than 1 year, and during this period there was never a tic-free period of more than 3 consecutive months.

C. The onset is before age 18 years.

D. The disturbance is not due to the direct physiological effects of a substance (e.g. stimulants) or a general medical condition (e.g. Huntington's disease or postviral encephalitis).

Transient Tic Disorder

A. Single or multiple motor and/or vocal tics (i.e. sudden, rapid, recurrent, nonrhythmic, stereotyped motor movements or vocalizations).

B. The tics occur many times per day, nearly every day for at least 4 weeks, but for no longer than 12 consecutive months.

C. The onset is before age 18 years.

D. The disturbance is not due to the direct physiological effects of a substance (e.g. stimulants) or a general medical condition (e.g. Huntington's disease or postviral encephalitis).

E. Criteria have never been met for Tourette's Disorder, Chronic Motor or Vocal tic disorder.

MANAGEMENT

Two key points:

1. Prognosis of Tourette Syndrome: In most cases, symptoms improve in late adolescence or adulthood. The impact of treatment during childhood on tic severity in adulthood is unknown.

2. Education, reassurance, and modifications of the school environment may be all that is needed for many patients and families.

Medical Treatment for Tics – 4 main indications
1. Tics cause pain.

2. Tics cause functional impairment.

3. Tics cause social impairment or secondary difficulties with self-esteem, depression, anxiety.

4. Tics are very loud and cause classroom disruption.

The goal is to achieve satisfactory suppression: to reduce the burden of the illness without intolerable side effects. 

Approach to medical treatment of patients with Tourette Syndrome

1. Rank the tics, ADHD, learning problems, behavior problems, and OCB in order of perceived severity. For many, the ADHD or OCD are more disruptive than the tics. Ask about the impact of symptoms on social relations and function in the classroom and home setting. Does the child have any friends? Is the child failing in school? Are there problems with self-esteem? 

2. Consider non-pharmacologic and pharmacologic treatment for each problem, starting with the most concerning symptom.

3. If learning problems are significant, consider formal neuropsychological testing through the school system or a private psychologist. Although most children with TS have normal IQ, learning disabilities and behavioral problems are common. Neuropsychological testing can help identify whether certain educational strategies are warranted. If so, recommend an IEP. 

4. If ADHD is the most concerning problem, consider treating with clonidine, guanfacine, atomoxetine, or methylphenidate. Other options include bupropion or a imipramine. Tics are not an absolute contraindication to stimulant use. If underlying OCD or anxiety is significant, ticcing or compulsions may escalate on stimulants.
5. If behavior problems are chief complaint and you suspect psychopathology in the family, consider referral to a psychologist.

6. If OCD is suspected, treatment with Cognitive Behavioral Therapy or with an SSRI may be beneficial.

7. Decide whether tics warrant medical suppression. Is the child being teased because of the tics? Frequent tics in a six year old may have few or no consequences, but the same frequency in a 14 year old may have serious emotional consequences. 
8. Facilitate realistic expectations (tics are going to continue)
9. Do not begin treatment with two CNS drugs simultaneously.

10. Monitor results.

Medications for tic suppression
1. First line therapy is the alpha 2 agonist clonidine (Catapres). Can also use guanfacine (Tenex), which may be less sedating or tizanidine (Zanaflex). Clonidine and guanfacine may help ADHD in patients with tics. If these treatments fail, consider referral to specialist.
	Clonidine (Catapres) 0.1 mg tabs
	0.05 mg (½ tab) po qhs x 3 days, then 0.05 mg po BID x 3 days, then

0.05 mg po TID.  Continue increasing q 3 days up to 0.1 mg (1 tab) po TID or QID, balancing efficacy and side effects. May not see benefit for 2-6 weeks. Main side effect: sedation. Discontinue gradually, by 0.05 mg q 3 days. Short half-life means HS-only dosing is usually not effective for daytime tics.

	Catapres Patch, TTS#1,2,3
	0.1-0.3 mg per day continuous release patch, changed weekly. May reduce peak sedation.

	Guanfacine (Tenex) 1 mg tabs
	0.5 mg po qhs x 3 days, then 0.5 mg po BID x 3 days, then  may increase as needed to 2 mg po BID. May be less sedating than clonidine.


2. Second line therapy: not well established. Given the toxicity of dopamine blocking agents, I often try other medications next: pergolide 50 to 150 micrograms TID, baclofen 10-30 mg TID, desipramine 25-100 mg/day, clonazepam 1-2 mg/day, atomoxetine 1-1.8 mg/kg/day, nifedipine (10 mg tid), Some use nicotine 7 mg patch in conjunction with neuroleptics or botox injections for severe focal tics.
3. Typical neuroleptic medications or atypical anti-psychotics should be reserved for more serious symptoms. Advise family of risks of QT prolongation, akathisia, dystonia, tardive dyskinesia, cognitive blunting, sedation, depression, weight gain. Consider subspecialty consultation.

	Pimozide (Orap) 1, 2 mg tabs
	Start with 1 mg po qHS. Increase q 3-5 days as needed to 2-4 mg per day. QD – BID. Baseline and periodic ECGs recommended (prolonged QTc). Watch for drug interactions.

	Haloperidol (Haldol) 0.5, 1, 2, 5 mg tabs
	0.5 mg po qHS. Increase q 3-5 days as needed to 2-4 mg per day. QD – BID

	Fluphenizine (Prolixin) 1, 2.5, 5 mg
	1 mg po qHS. Increase q 3-5 days to 2-4 mg per day. QD – TID.

	Risperidone 0.5, 1, 2 mg
	0.5 to 1 mg po qHS, increase q 3-5 days as needed to 2-4 mg per day.

	Geodon 20 mg tabs
	20  to 80 mg per day, divided BID, check ECG


RESOURCES for Tourette Syndrome

DVD: I have Tourette’s but It Doesn’t have Me (TSA-USA website)
	Tourette Syndrome Association, Inc.





42-40 Bell Boulevard

Bayside, NY 11361-2861

800-237-0717

www.tsa-usa.org
	Children who have ADD (ChADD)

499 NW 70th Avenue, Suite 101

Plantation, FL 33317

800-233-4050

www.chadd.org

	Tourette Syndrome Association of Ohio

PO Box 10702

Columbus, OH 43201

800-543-2675


www.tsaohio.org/
	OC Foundation, Inc.

PO Box 70

Milford, CT 06460-0070

203-879-5669

www.ocfoundation.org


Stereotypies

Complex patterned movements, usually bilateral, usual onset prior to age 3 years. Performed numerous times daily with little change, for many years. May be prolonged or occur in brief recognizable fragments. Usual trigger certain emotional (excitement,  anxiety) or cognitive (boredom) situations. Child may “zone out” or dissociate during the episodes. However, unlike seizures, the child can be interrupted during the episodes.
No diagnostic work up mandatory.

Refer to autism specialist if indicated.

Give family a clear diagnosis.

Educate the family and the teachers.

No treatment indicated.

May consider cognitive behavioral therapy in older children.
Subacute, acquired Chorea Workup and Diagnoses
Sydenham’s Chorea is the most common acquired chorea in childhood. Other rheumatic fever symptoms such as arthritis or carditis may occur. The diagnosis of SC is established by clinical and historical (prior history of sore throat + documented culture or rapid strep + strep throat) or laboratory (ASO and/or DNAse B titer elevation) evidence of a streptococcal infection 1-6 months prior to chorea onset, along with the appropriate neurologic phenotype (chorea, not ataxia, tics or some other problem). Other causes, such as lupus, primary anti-phospholipid antibody syndrome are less common. Huntington’s, Wilson’s, and other degenerative disorders have a more chronic progressive course. Vascular or metabolic strokes can produce ballismus or other abnormal movements, but these typically have SUDDEN onset.
Labs: Throat culture (prior), ASO, DNAseB antibodies, see above. Consider tests for Lupus, antiphospholipid syndrome.
Neuroimaging: yes – but most likely will be NORMAL (note – SC is often asymmetric).
EEG: none
Echocardiogram: If there is no murmer, this can be deferred. Examine carefully for murmer at each subsequent visit.
Subspecialty referral: to neurology/ movement disorder specialist. To cardiology if carditis found. To Rheumatology for joint disease.
Treatment of Chorea
Mild chorea, no treatment required. 

Moderate chorea - if impairing, recommend referral to neurology/movement disorder specialist. Dopamine receptor blocking drugs are best at suppressing chorea.
Extreme/severe disabling chorea: consider immune modulation with 2 gm/kg/day IVIG or burst and taper of oral prednisone.
Secondary prophylaxis after SC
Note: Chorea may recur, particularly during pregnancy and with oral contraceptive use. 
The Red Book recommends secondary antibiotic prophylaxis even if SC is the only manifestation of rheumatic fever, meaning penicillin (po 250 mg BID) until age 21. Consult the Red Book Online for the latest recommendations. Re-assess the patient at age 21 for risk for future strep infections and for any need for ongoing prophylaxis or prophylaxis for dental work.
Case: Is it Tourette’s?

A 7 year old boy in second grade you have been treating for the past 12 months with methylphenidate for ADHD now presents in September with frequent blinking, sniffing, and facial grimacing. Last spring, he had throat clearing for 2 months. You had referred him to an ENT for consultation, and nothing was wrong. 
Questions:

1. How can you tell if these are tics?

2. What diagnostic tests should you order?

3. Is it Tourette Syndrome?

4. Mom is worried that peers will tease him. What should you tell her?

5. The methylphenidate has been helping with his ADHD symptoms. Should you discontinue it?

6. How should you treat his tics?

7. Is neurology or psychiatry consultation needed?

Variations on this theme:

A. The child is 12 years old, has had multiple tics for 5 years, and is being teased mercilessly by his peers. 

B. The child is 12 years old and has started asking the family to pray with him before dinner. The prayer has to be done “just right” or else it has to be repeated. He has started repeating things he and others say two times. He spends long periods of time in the bathroom. He has to get into bed just right, after checking the front door repeatedly to make sure it is locked. When his mother asks him to do something he doesn’t want to, he explodes in a fit of anger. The family is walking around on eggshells to avoid his angry outbursts.
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