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ABSTRACT

This research paper will describe Tourette’s syndrome, a neuropsychiatric condition, and its importance. Assessment parameters and symptoms are addressed. DSM-IV qualifications for diagnosis are explained as well as current therapy for treatment. Nursing care and holistic considerations are discussed. Standards of care for individuals living with Tourette’s are clarified. Future research strategies are currently underway to identify the major cause, thus discovering better treatment options to control symptoms.
Tourette’s Syndrome

Introduction
Tourette’s syndrome (TS) was noted as early as the nineteenth century by Georges Gilles de la Tourette. (Kenney, Kuo & Jimenez-Shahed, 2008, p. 651). TS is an inherited, neurological disorder characterized by multiple involuntary movements, called motor tics, and uncontrollable vocalizations called vocal or phonic tics. A tic is a sudden rapid, recurrent, non-rhythmic, stereotyped motor movement or vocalization (Center for Disease Control and Prevention, 2008). Tourette’s can be very devastating to ones life. Symptoms typically begin around the ages of three to eight and peaks around seven to fourteen. School age children can be very cruel and individuals presenting with symptoms of Tourette’s can appear extremely out of place and odd. Children living with TS may be ridiculed and embarrassed by their tics (Olson, Singer, Goodman & Maria, 2006, p. 630). 
Epidemiology

There is a lack of agreement regarding the definition of T.S. this makes the prevalence difficult to assess. Diagnostic criteria must be established before exact numbers can be confirmed, but according to the CDC Tourette’s Syndrome affects approximately 200,000 Americans (Olson et al., 2006; Center for Disease Control and Prevention, 2008). It can occur in any ethnic group but males seem to be effected more often. TS is generally noted in school aged children around 6-8 years old. 1 in 100 people show a milder form of the disorder although TS can have remissions and exacerbations. 10 in every 10,000 school age child is affected with Tourette’s compared to 3-5 in every 10,000 adults. Children with this disorder are at a high risk for some form of a developmental disorder (Center for Disease Control and Prevention, 2008).
Pathology

The exact cause of T.S is not precisely known, although it is thought to be due to genetics. Twin studies have been conducted to determine the cause of Tourette’s and 50% of monozygotic twins have the similar genes at same alleles meaning that several genes possibly are the cause for the disease. Studies on twins also show that environmental factors play a strong role. An increased signal in the ventral striatum and an increase in dopamine seem to be common in patients with Tourette’s, since serotonin and alpha adrenergic receptors affect dopamine these neurotransmitters play a role as well. The basal ganglia, which controls movement, seems to be affected in patients with T.S., so any sort of dysfunction can cause unwanted movements. Another hypothesis made after a group of Tourette’s patients all had exacerbations following a streptococcal infection is that immune system may play a significant role. Interleukin 12 and tumor necrosis factor were elevated in patients during exacerbations (Olson et al., 2006). Tics may also be caused from deregulation of cortical-subcortical circuits according to Deckersbach, Rauch, Buhlmann and Wilhelm (2006).
Symptoms

“Tics are responses to heightened and selective cues from within the body and from the outside world” (Olson et al., 2006) First symptoms usually noted are facial tics and grimaces such as nose twitching or eye blinking. Symptoms gradually move to the limbs, neck and trunk. Some individuals have urges to move repetitively and experience compulsions. Some individuals have premonitory sensations such as burning or itching of the eyes before tics occur (Kenney et al., 2008).  Shouting inappropriate words is rarely noted contrary to the stigma the public has attached (Tourtette Syndrome Association, 2008). Patients have described tics as a “feeling of pressure- a need that’s hard to describe, like something that itches deep inside of you- but no place you can describe, and the only way you can relieve it is by the tics”(Olson et al., 2006).  Once the tic is carried out the urge will disappear. Stress, fatigue or excitement can cause an increase in tic severity, just the mention of tics can cause an outburst. Tics been shown to diminish completely by age of eighteen in half of Tourette’s patients according to American Academy of Family Physicians (2008). Tics seem to diminish if focused on an activity and only “5% of childhood- onset cases will persist through adulthood”(Kenney et al., 2008).  
Assessment and Diagnosis

The assessment tool considered the gold standard is the Yale Global Tic Severity Scale. It measures tic severity and social functioning. The severity of vocal and motor tics are rated in five dimensions: number, frequency, intensity, complexity, and interference with functioning on a fourty- two item scale. This scale can improve diagnostic certainty (Rinder, 2007). Most research studies examined used the Yale Global Tic Severity Scale.
Most patients with Tourette’s exhibit a normal developmental exam and neurological exam except for the tics (Kenney et al., 2008). Diagnosis of Tourette’s syndrome from the DSM-IV consists of occurring before eighteen years of age and motor and vocal tics present but not always concurrently. Tics occur daily for more than one year and the individual does not go longer than three months without experiencing tics. Tics usually occur in bouts and can be related to stress. Tics are not caused by another medical condition (Huntington’s or seizures) or side effects from medications. Coprolalia (shouting obscenities) and Echolalia (repeating words of others constantly) may also occur involuntarily but are rare (Center for Disease Control and Prevention, 2008).  There are different kinds of tics. Transient tics occur less than a year and chronic motor tics occur for longer than a year and refer to only motor tics. This is one of the reasons Tourette’s syndrome is hard to define because actually diagnosis is phonic and motor tics for more than a year. Correct diagnosis is important to define and coexisting conditions need to be examined before treatment can begin and if correctly diagnosed quality of life can be improved (Kenney et al., 2008).  
Coexisting Conditions

The most reported coexisting condition is attention deficit hyperactivity disorder. Obsessive compulsive disorder, learning disabilities, poor self esteem, low mood and rage attacks are also associated with Tourette’s (What’s New in Research, 2006). ADHD and OCD have shown to cause more problems than the actual tics according to American Academy of Family Physicians (2008). ADHD occurs in 50%-75% of Tourett’s patients; OCD occurs in about 50% of cases. Because of the coexisting disorders this makes treatment difficult. Quality of life is signfianctly decreased in patients and families when other disorders are present and higher risk for suicide exists. “Parents of children with TS have reported more marital difficulties, substance abuse, family conflict, lowered quality of parent-child interactions, higher levels of parenting frustration relative to parents of children without TS” (Storch, Merlo, Lack, Milsom, Geffken, Goodman & Murphy, 2007).  Children reported a negative impact on their lives from tics, with more anxiety and depression. Research suggests that psychosocial distress and function impairment may be experienced by children with TS (Storch et al., 2007).
Treatment
Treatment of Tourette’s is not always easy. The patient with T.S. as mentioned earlier usually has coexisting psychological issues. This issue must be addressed before treatment can take place. Polypharmacy is not the recommended option but usually is necessary if all other measures fail. Medication is only considered if functional impairment, social impairment, classroom or workplace dysfunction, or pain can not be managed otherwise. Since patients have remission and exacerbations medication is not always necessary because the symptoms usually go into remission again (Olson et al., 2006). According to Kenny, Kuo, and Jimenez-Shahed (2008) first line drugs include alpha adrenergic agonists but if more complex tics exist dopamine receptor blocking drugs are needed. Other medications if used include haloperidol, pimozide, risperidone and clondine. As with any drug, side effects may occur, which leads to noncompliance. Side effects include sedation, weight gain, acute dystonic reactions, and tardive dyskinesia. There are some patients who do not respond to medication at all (Deckersbach, Rauch, Buhlmann &Wilhelm, 2006).
If medicine does not help the patient with the tics, doctors may have them follow up with a physician speicialist in mental health or neurology. (American Family Physician, 2008)  Surgery is an option if all else fails by performing Deep Brain Stimulation, although it is not well understood. “Injections of botox into the muscles involved in tics may markedly alleviate not only the abnormal movements but also the premonitory sensations or urges that precede the tics” (We Move, 2008 ). Many behavioral therapies, discussed later, exist and are usually tried before medication due to side effects.
Habitat Reversal Therapy

“Habitat reversal therapy is a behavior treatment for tics which has received recent empirical support.” A research study was conducted comparing habitat reversal therapy (HRT) and supportive psychotherapy (SP). Criteria measured were reduction of tics, improved life-satisfaction, and psychosocial functioning in outpatients with T.S. HRT teaches clients to withhold tic by using competing responses. There were a total of twenty-eight patients who completed the study, with a mean age of thirty -five. These patients all meet DSM-IV criteria and were excluded if they had psychotic disorder, substance abuse or dependence, organic mental disorder, suicidal and or severe major depression, verbal IQ of below eighty and the presence of a neurological condition other than T.S. If the patients were taking medication for T.S. they could be included as long as they had been stable on the medication for three months. No medication or dose change or new medication could be added while participating. Patients were given a pretreatment, mid-treatment and post-treatment assessment to examine severity of Tourette’s, severity of depression, and obsessive- compulsive and attention deficit hyperactivity symptoms. Six months later the patients were give another assessment to distinguish if the patient’s symptoms have been alleviated. Treatment consisted of fourteen sessions that lasted fifty minutes lasting over five months. Sessions one through eight were held weekly. Sessions nine to twelve were held biweekly. Sessions thirteen and fourteen were held over the next two months spaced four weeks apart. The patients were taught to recognize early sensations of tics by self monitoring and charts were kept to record occurrence, urges and muscle movements involved in tics. The patients prevented the tics by using competing responses or behaviors that are incompatible with tics. The subjects were trained in positive reinforcement, goals for tic reduction, relaxation techniques and diaphragmatic breathing to help these clients have a “normal” quality of life. The clients practiced these techniques at home as well as during sessions. Treatment typically started with the most severe tics. Motor and vocal tics were measured on frequency, intensity, complexity and interference complexity on a scale from 0-5 with five being higher frequency and severity. Psychosocial functioning was measured with the Sheehan disability inventory. Work, social and family disability on a five point scale with five being major disability. Life satisfaction is assessed using the Schwartz outcome scale with ten items to assess general life satisfaction using a score of zero to six. A score of six means the individual is not generally satisfied with life. HR and SP group did not differ pretreatment. At mid-treatment the HR group patients exhibited decreased tic severity, higher psychosocial functioning, increased life satisfaction. The HR group remained stable with the improvements of tics at the six month evaluation. The patients in the HR group reported a reduction in tic severity within the first eight sessions and it was suggested that equal signs may be produced without the fourteen sessions. HR seems to be effective for patients who pharmacotherapy is not successful and patients who relapse (Deckersbach et al., 2006).
Nursing Implications

Teaching is an important part of the nursing profession. Parents may underestimate or overestimate the degree of distress the child may be experiencing (Storch et al., 2007). Control over one’s symptoms is important to an individual to be independent as an adult. Nurses need to advocate for patients to be good friends, family and good students even though they have tics and not let the tics control their life. As a nurse one should offer support and understanding to the child and adolescent experiencing tics. These individuals, especially children, may be encountering difficult social, educational and physical problems. Education about the course of Tourette’s is important and treatment options should be discussed with time for questions. Education for teachers, families and friends of individuals with TS is important to ensure understanding of how to help the individual and learn what may precipitate an outburst of tics. It is the duty of the nurse to help the patient understand and learn to manage the disorder (Rinder, 2007).
Holistic Considerations
Behavioral therapies may be as beneficial as medications. Several behavioral therapies exist such as hypnosis and habit reversal training mentioned earlier. Hypnosis has been proven to help Tourette’s patients gain control over their tics. Patients are taught to self- hypnotize to decrease undesired behaviors. Hypnosis can also decrease other coexisting disorders that may be disabling to an individual with TS. Hypnotherapy has demonstrated relief of depression, anxiety, OCD, and anger, which are found in many TS patients (Henry Spink Foundation, 2008) . 
Nutritional supplements have shown to help some TS patients such as B-Complex vitamins, zinc, magnesium, antioxidants, pycnogenol, tryptophan and flaxseed oil. Others have noticed chocolate, sweets, sodas, dust, perfume, alcohol and milk products seem to increase tics suggesting allergies may increase tics. Many use herbal supplements, aromatherapy, acupuncture and biofeedback to manage symptoms.
Future
Future research is aimed at finding the genes responsible for Tourette’s. Structural imaging will be used to identify brain structural endophenotype that relates to Tourette’s (Olson et al., 2006). The CDC (2008) states that research is being conducted on genetic studies which will enable better treatment, genetic counseling, clarify pathophysiology and clinical diagnosis. Research on neuroimaging studies, neuropathology, clinical studies, epidemiology and clinical science are focused on “subtyping studies of TS and OCD, an examination of the link between ADHD and learning problems in children with TS, a new appreciation of sensory tics, and the role of co-existing disorders in rage attacks”. One of the most important and controversial areas of TS science involves the relationship between TS and autoimmune brain injury associated with group A beta-hemolytic streptococcal infections or other infectious processes (Center for Disease Control and Prevention, 2008).
Deep Brain Stimulation (DBS) has been tried on TS patients with good outcomes. DBS involves implanting a pacemaker into the brain to send electrical impulses to specific parts of the brain to help with movement disorders. It is invasive and expensive. Only patients who do not respond to medication or therapy are considered for DBS because it is still experimental and because of the associated risks such as hypomanic or manic conversions when treatment is discontinued. Patients have experienced reduced tics after DBS, but more research is needed to determine if the long-term benefits outweigh the risks (Wikipedia, 2008).
Conclusion
There is no cure for Tourette’s syndrome but symptom management can be achieved so that individuals living with the disorder may lead a “normal” life. There is much research being conducted on Tourette’s and hopefully within the next generation scientist will determine the pathology of the disease so that a cure may be found. With the help of nurses, hopefully the stigma related to TS can be removed, the world will become more educated about the disease and individuals with TS can be viewed in a different light. 
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