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A Narrative Review of Tourette Syndrome
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Abstract: Tourette Syndrome is a neurodevelopmental condition characterized by the presence of involuntary motor and vocal tics. This
paper presents a comprehensive review of the disorder, focusing on its clinical features, underlying causes, and current approaches to
management. The study examines the role of genetic factors, neurological mechanisms involving neurotransmitters such as dopamine,
and possible environmental triggers, including infections. It also discusses associated conditions like ADHD and OCD, which commonly
occur alongside Tourette Syndrome. Various treatment strategies, including behavioral therapies and pharmacological interventions, are
explored to highlight how symptoms can be effectively managed despite the absence of a permanent cure. Additionally, the paper addresses
misconceptions and emphasizes the importance of awareness and early diagnosis. Overall, this study aims to provide a clear
understanding of the complexity of Tourette Syndrome and the need for continued research to improve patient outcomes.
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1. Methodology

This study is a narrative review of the current knowledge
about Tourette syndrome. Literature was identified using
online databases, including PubMed, Google Scholar, and
other academic sources.

The search was conducted for publications related to
Tourette syndrome, symptoms, genetic factors, neurological
mechanisms, and treatment approaches. “Tourette
syndrome”, “motor tics”, “vocal tics”, “genetics”, and
“behavioral therapy” were used as keywords for searching
studies.

Only English-language peer-reviewed articles and reliable
academic sources were included. Sources were selected
based on their relevance, credibility, and contribution to the
understanding of the disorder. The present review covers the
literature of the last 10—15 years, with a few classic studies
included.

2. Introduction

Tourette’s syndrome is named after Georges Gilles de la
Tourette, who described it as a combined vocal and multiple
motor tic disorder (NINDS 2025). It is a childhood-onset
neurodevelopmental disorder characterized by involuntary
movements, such as motor tics, as well as phonic or vocal
tics (CDC 2025).

An estimated 0.3—0.9% of school-aged children (4—18 years)
and 0.002—-0.08% of adults show symptoms of Tourette
syndrome (Robertson 2000; CDC 2025). It occurs more
frequently in males, who also tend to have more severe tics
than females, with a male-to-female ratio of approximately
4:1 (Singer 2011).

Tourette syndrome is often associated with comorbid
conditions such as ADHD (Attention Deficit Hyperactivity
Disorder) and OCD (Obsessive-Compulsive Disorder)
(Mayo Clinic 2025).
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Many gaps in knowledge about Tourette syndrome remain,
including the factors contributing to the variability in clinical
manifestations and how to best treat tics and comorbidities.
In this Review, we provide an overview of the latest evidence
on the clinical features, diagnosis, genetics,
pathophysiology, and treatment of Tourette syndrome.

3. Symptoms

Tourette syndrome is a complex, idiopathic neuropsychiatric
disorder whose exact pathophysiological mechanisms are not
yet fully understood (Singer 2011). It is phenotypically
heterogeneous and often presents with both motor and
behavioral impairments, although tics remain its primary
clinical feature (Robertson 2000). Around the age of 10
years, patients commonly begin to report premonitory urges,
which coincide with the ability to suppress tics to some
extent (Singer 2011).

The defining characteristic of Tourette Syndrome is the
presence of tics. These are typically described as chronic and
involuntary; however, closer observation shows a more
complex pattern of occurrence (Robertson 2000). Tics vary
over both short and long time scales in terms of intensity,
frequency, and severity. On shorter time scales, motor and
vocal tics may appear in bursts or clusters, often referred to
as “bouts” (Singer 2011). Over longer periods, symptoms
tend to show a waxing and waning pattern (CDC 2025).

Rather than occurring randomly, tic patterns may exhibit
structured dynamics, including features such as self-
similarity and periodic fluctuations. Some researchers have
suggested that these patterns resemble behaviors seen in non-
linear dynamical systems, indicating that tic expression may
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follow underlying neurological patterns rather than being
purely random (Singer 2011).

This complexity contributes to the ongoing debate about
whether tics should be classified as voluntary or involuntary.
While tics are generally considered involuntary, premonitory
urges- experienced by more than 80% of patients—are
clearly involuntary sensations (Mayo Clinic 2025).
However, over 90% of individuals report that they can
partially suppress or respond voluntarily to these urges,
making tics a unique combination of involuntary sensation
and voluntary response (Robertson 2000).

Further insight can be gained through electrophysiological
studies. The Bereitschaftspotential (BP), which reflects
cortical activity involved in motor planning, occurs before
voluntary movement. Activation of the supplementary motor
area and premotor cortex precedes movement by
approximately 1.2 to 0.5 seconds, followed by activation of
the primary motor cortex just before action (Singer 2011).
These findings suggest that tic generation may involve both
voluntary and involuntary neural processes.
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Electroencephalography (EEG) recordings from patients
with Tourette Syndrome show that the Bereitschaftspotential
(BP), a marker of motor planning, is often absent during
spontaneous tics but present during imitation or voluntary
movements (Singer 2011). This suggests that spontaneous
tics may not follow the same neural pathways as fully
voluntary actions.

However, this finding is not entirely consistent. In some
cases, movements triggered by external stimuli may also lack
a BP, indicating that the absence of this signal may not be
exclusive to tics. It has been proposed that the lack of BP in
tics could be related to the response to premonitory urges,
which act as internal triggers for movement (Robertson
2000).

Tic expression is influenced by various contextual factors,
including both internal and external environmental cues.
These factors can significantly affect the frequency and
severity of tics (CDC 2025). Common tic-exacerbating
factors include fatigue, stress, anxiety, and heightened social
situations (Mayo Clinic 2025).

In contrast, tic symptoms may improve in calm and
structured environments. Factors such as adequate sleep,
relaxation, and focused attention on activities—such as
music, sports, or academic tasks- have been reported to
reduce tic frequency (NHS 2025).

Volume 15 Issue 5, May 2026
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

www.ijsr.net

Paper |D: SR26427193306

DOI: https://dx.doi.org/10.21275/SR26427193306 880


http://www.ijsr.net/

International Journal of Science and Research (IJSR)

ISSN: 2319-7064
Impact Factor 2025: 7.089

A Frontal Section Motor Circuit

Cortex

Striatum

GPe

Hyperdirect
Ck pathway

‘ Thalamus
&

D

GPi

Associative Circuit Limbic Circuit
Hyperdirect Hyperdirect \
pathway pathwy
Caudate Caudate
Thalsmen Thalamus
A=) »
'-\ / 1 ‘ \
GPe \,:‘,' “\ GPe
==\ I\
A =
QU “td)\e &)
Putamen Paamen
= &
STN SN

Striatum

to brainstem

Single-case  experimental design investigations are
inherently constructed to address causality. They indicate the
factors that most influence tic expression: overt observation
and the presence of others; reading and academic tasks; and
tic-related conversation and verbal instructions to suppress
tics. In the latter case, verbal instructions leds to reduced tic
frequency in nearly half of the subjects with no apparent
rebound effects. This is consistent with the suggestion that in
some cases, tic location may be functionally related to the
engaged activity. Similarly, tics were reported to occur more
frequently during less challenging reading tasks or
conditions.

The results of these studies provide empirically confirmed
findings that are non-trivial for symptom management and
evaluation in clinical practice.

4. Genetic View

Tourette syndrome has a significant genetic component,
although its exact pattern of inheritance is complex and not
fully understood. Evidence suggests that it is influenced by
multiple genes (polygenic inheritance) rather than a single
autosomal dominant pattern (Singer 2011). One of the major
risk factors is male gender, as the disorder is approximately
3-5 times more common in boys than in girls (CDC 2025).

The disorder is considered highly heritable. The risk of
developing Tourette syndrome increases substantially when
a first-degree relative is affected. Studies indicate that the
incidence may increase by 10—100 times if a primary relative
has Tourette syndrome and by 5-20 times if a relative has a
chronic tic disorder (Robertson 2000).

Twin studies further support a genetic basis, with
concordance rates reported to be significantly higher in
monozygotic twins (approximately 50-94%) compared to
dizygotic twins (10-56%) (Singer 2011).

Despite this strong hereditary influence, Tourette syndrome
presents with a wide range of clinical features and is
therefore considered genetically heterogeneous. Several
candidate genes have been studied, including the SLITRK1
gene on chromosome 13, which has been associated with the
disorder in some cases, although findings remain
inconclusive (National Library of Medicine 2025).
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The SLITRK1 gene has been shown to play a role in neurite
outgrowth and is expressed in brain regions such as the
cortex, thalamus, and basal ganglia, which are closely
associated with the pathophysiology of Tourette Syndrome
(National Library of Medicine 2025).

Another important genetic locus is found on chromosome 15,
involving the L-histidine decarboxylase (HDC) gene. This
gene encodes an enzyme responsible for converting L-
histidine into histamine, a neurotransmitter involved in
regulating brain activity. Alterations in this gene may lead to
disruptions in neural signaling, which can affect motor,
cognitive, and behavioral functions (Singer 2011).
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Evidence supporting the role of the HDC gene comes from
both human and animal studies. In humans, genetic studies
have identified families in which Tourette syndrome appears
across multiple generations, suggesting a hereditary
component. In experimental models, similar mutations have
been shown to produce tic-like and behavioral symptoms in
mice, further supporting its role in the disorder (Robertson
2000; National Library of Medicine 2025).

These findings highlight that while specific genes such as
SLITRK1 and HDC may contribute to Tourette syndrome, the
condition is likely influenced by multiple genetic and
neurobiological factors rather than a single gene mutation.
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Although the results suggest that chromosome 15 is more
suitable for further examination, we should also consider that
the mutation was found in 1% of the population and could be
caused by some other environmental factor.

Association with Bacteria

Tourette syndrome has a multifactorial etiology, with both
genetic and environmental factors contributing to its
development (Singer 2011). In recent years, some research
has explored the role of infections as a possible contributing
factor, particularly in a subset of patients.

It has been observed that certain childhood infections,
especially streptococcal infections, can be associated with
the development of movement disorders such as Sydenham’s
chorea (National Library of Medicine 2025). In some cases,
children may develop sudden onset of tics and obsessive—
compulsive symptoms following such infections. This
clinical presentation is described as Pediatric Autoimmune
Neuropsychiatric Disorders Associated with Streptococcal
infections (PANDAS) (NINDS 2025).

However, the exact relationship between PANDAS and
Tourette Syndrome remains an area of ongoing research, and
it is considered a possible contributing mechanism rather
than a definitive cause.
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However, a comparison of epidemiological studies and case
reports on PANDAS shows that diagnostic criteria are not
applied consistently, and as a result, the concept remains
controversial (NINDS 2025). Similar to other post-
streptococcal conditions, autoimmune mechanisms are
thought to play a role, with evidence suggesting the
involvement of autoantibodies in disease pathology
(National Library of Medicine 2025).
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Elevated antibody levels against brain regions such as the
caudate nucleus and putamen have been observed in patients
with tic-related disorders, supporting the involvement of the
striatal system in the development of Tourette Syndrome
(Singer 2011). This provides indirect evidence for a possible
autoimmune contribution in some cases.

In addition to streptococcal infections, other infectious
agents have been investigated as potential triggers. For
example, Mycoplasma pneumoniae has been associated with
tic symptoms, with some studies reporting higher antibody
titers in affected individuals compared to healthy controls
(Robertson 2000). Similarly, associations have been
suggested between herpes simplex virus type 1 and tic
exacerbations, as well as isolated cases linking Borrelia
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burgdorferi infection to Tourette-like symptoms (National
Library of Medicine 2025).

Other infectious agents, including Chlamydia trachomatis
and Toxoplasma gondii, have also been explored, with some
studies reporting elevated antibody levels in patients with
Tourette syndrome (National Library of Medicine 2025).

Despite these findings, these infections are not consistently
or directly linked to Tourette syndrome. Instead, they are
considered possible contributing factors that may trigger
immune responses, which in turn could influence the
development or exacerbation of symptoms.

5. Treatments

The treatment of Tourette Syndrome focuses on symptom
management rather than cure, as no definitive cure currently
exists (Mayo Clinic 2025). Established treatment approaches
include behavioral therapies and pharmacological
interventions, while emerging treatments such as
neuromodulation and deep brain stimulation are being
explored (Singer 2011).

Given the multifactorial nature of Tourette syndrome,
treatment strategies are often individualized based on
symptom severity and underlying contributing factors.

Neurological Management

From a neurological perspective, treatment aims to reduce tic
severity and improve quality of life. Behavioral therapies,
particularly Comprehensive Behavioral Intervention for Tics
(CBIT), are considered first-line treatments (CDC 2025).
Pharmacological options include medications that modulate
neurotransmitter activity, especially dopamine. Commonly
used drugs include Risperidone and Clonidine, which help in
reducing tic frequency and intensity (Mayo Clinic 2025).

In selected cases, botulinum toxin (Botox) injections may be
used to control specific motor or vocal tics (National Library
of Medicine 2025).

Genetic Considerations

Although Tourette syndrome has a strong genetic
component, there are currently no treatments that directly
target genetic causes. Instead, management remains similar
to neurological treatment, focusing on behavioral therapy
and symptom control through medication (Singer 2011).

Infection-Related (PANDAS) Management

In cases where symptoms appear suddenly following
infections such as streptococcal pharyngitis, the condition
may be classified as Pediatric Autoimmune Neuropsychiatric
Disorders Associated with Streptococcal infections
(PANDAS) (NINDS 2025).

Treatment in such cases may include appropriate antibiotic
therapy, such as penicillin or azithromycin, to address the
underlying infection (National Library of Medicine 2025). In
more severe cases, immunomodulatory treatments such as
intravenous immunoglobulin (IVIG) may be considered,
although their use remains under clinical evaluation (NINDS
2025).

Emerging Treatments

Emerging approaches, including non-invasive
neuromodulation techniques and deep brain stimulation
(DBS), are being investigated for patients with severe and
treatment-resistant symptoms (Singer 2011).

6. Conclusion

Tourette Syndrome is a complex neurodevelopmental
disorder characterized by persistent motor and vocal tics,
often accompanied by comorbid conditions such as ADHD
and Obsessive-Compulsive Disorder. Current evidence
suggests that its pathogenesis is multifactorial, involving
genetic susceptibility, neurobiological mechanisms, and
possible environmental or immune-related contributors in
selected cases.

Although no definitive cure exists, behavioral therapies,
pharmacological treatments, and advanced interventions can
effectively reduce symptom burden and improve quality of
life. Continued research, improved public awareness, and
earlier diagnosis remain important for achieving better
patient outcomes.

At last
“Understanding Tourette syndrome is not just a
scientific need, but a social responsibility.”
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