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• Chronic Tic Disorders (CTD) are long-lasting
neuropsychiatric disorders of childhood that present with a
waxing and waning pattern in severity and frequency.

• CTD have an estimated prevalence of 0.5% to 3% and
male predominance with a gender ratio of approximately
2:1.

• Patients with CTD may present with vocal and/or motor tics
that are preceded by premonitory urges.

• Pathophysiology is not entirely understood, but evidence
suggests improper modulation of motor programs at
cortical and subcortical areas in the brain. CTD is
associated with many neuropsychiatric conditions including
OCD, ADHD and ASD.
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Chronic Tic Disorder and Comorbidities

The patient is a 14-year-old Caucasian
female who presented with a 7-year history
of motor tics, that progressively worsened
reaching a spike in severity a year ago. The
tics were exacerbated by stress and
ameliorated by relaxing or focusing
activities. Her tics at initial appointment
consisted of clapping her hands followed by
hitting herself in the forehead with palm of
hand or fist. She also endorsed slow
auditory processing, dislike of loud noises
and bright lights, and sensitivity to being
touched by people or things, including tight
clothing. She also displayed some
obsessive-compulsive symptoms, including
intrusive thoughts, checking mailbox to
ensure it was properly closed, and applying
lotion immediately after washing her hands.

Figure 1. Brain pathways involved in tic disorders. CBG circuit is also associated with ADHD, OCD/OCB [3].

Glossary of terms
ADHD – attention deficit hyperactivity disorder, TD – Tic Disorder,
OCD – obsessive-compulsive disorder, ASD – autism spectrum disorder, 
OCB – obsessive-compulsive behavior., CBG – cortico-basal ganglia

stress and, potentially, other factors do not affect tic
expression directly, but rather indirectly by affecting
the ability to voluntarily suppress tics.4,82 Stress leads
to enhanced dopamine levels in the striatum and fron-
tal cortex.83 Thus, the pathophysiology of tic fluctua-
tions may comprise of a dopaminergic modulation of
the basic impairment of the CBG loop. Another line
of evidence links the modulation of tics with different
states of arousal, leading the idea that tics can be sup-
pressed by reducing sympathetic autonomic
arousal,84,85 which is regulated by the noradrenergic
system.86 Along these lines, both a2 noradrenergic
agonists and the D2 dopaminergic antagonist are used
to treat motor tics.87 Aberrant activity of the histami-
nergic system, which is involved in multiple physiolog-
ical functions, such as wake-sleep cycle, has been
implicated in several neuropsychiatric disorders,
including TDs.88 An analysis of linkage in a two-
generation TS pedigree revealed a rare functional
mutation in the histidine decarboxylase (HDC) gene
encoding L-histidine decarboxylase.89 The interaction
between disruption of the histaminergic system and
dopamine modulation in TD was demonstrated in a
study reporting tic-like stereotypies expressed in Hdc
knockout mice after administration of D-ampheta-
mine.90 These data suggest that tic expression is, at
least partially, controlled indirectly by different behav-
ioral states by two neuromodulators: dopamine and
noradrenaline, which may be regulated in turn by
additional neuromodulators, such as histamine.

Conclusion

Tics are the defining symptoms of TDs; however,
they are only one of many symptoms experienced by

TD patients. Tics are accompanied by other phenom-
ena, such as the premonitory urge and a multitude of
comorbid conditions. Their expression is highly influ-
enced by different behavioral states and they emerge
from a global network malfunction that is present
even when tics are not expressed. Thus, it comes as no
surprise that the study of TD pathophysiology reveals
an intricate picture of spatial and temporal activation
involving multiple brain areas at multiple time scales.
In this review, we sought to simplify this picture by
partitioning TD pathophysiology into the different
components comprising it. The separation of TD
symptoms helps disentangle their underlying networks
(Fig. 3). Thus, the motor pathway of the CBG loop is
the primary network involved in the formation of
motor tics. Premonitory urges, which can be seen as
either a symptom expressed alongside tics or as part
of the mechanism leading to their manifestation, are
mediated by sensory, limbic, and paralimbic brain
areas. Comorbid conditions, and, specifically, ADHD
and OCD/OCB, can be viewed as an expansion of the
pathophysiology that can lead to tics into the associa-
tive and limbic parts of the CBG circuits. In addition
to the transient activation of the above-mentioned net-
works, there are changes in baseline brain activation
that are present in the frontal cortical areas that lead
to disrupted motor inhibition, as well as in the sensory
areas that lead to aberrant sensory gating. Finally, the
behavioral-state–dependent modulation of the expres-
sion of these symptoms is mediated by different neuro-
modulators, especially dopamine and noradrenaline
(Fig. 3). This puzzle of interacting neuronal pathways
jointly forms the complex pathophysiology of TDs.
The assignment of the different networks to the differ-
ent symptoms makes it possible to break down
the system into smaller subsystems that can be both

FIG. 3. Brain pathways involved in TDs. Schematic diagram of the primary brain areas underlying the expression and control networks in TDs. [Color
figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Y A E L E T A L

1176 Movement Disorders, Vol. 30, No. 9, 2015

Figure 2. Many comorbidities may coexist with CTD. 
Source: LANC.uk

She also complained of insomnia, taking on
average 1.5h to fall asleep. Apart from tics,
her mental status exam was normal. She
was started on Clonidine 0.1mg QHS to
improve sleep. On follow up appointment,
patient stated premonitory urges were
decreased after taking Clonidine and she
could prevent tics by applying pressure on
her body. Patient reported she is not hitting
herself in the head anymore and severity
and frequency have significantly reduced.
Patient on both visits refused further
treatment for tics as she believed they were
a part of who she was.

Case Report Discussion

• Many patients with chronic tic disorders present with comorbid
conditions such as ADHD and OCD/OCB.

• Studies have shown that these conditions are associated with
abnormalities in the cortico-basal ganglia pathway, suggesting
how tics can be actively suppressed by the frontal cortex. Hence
tics can be exacerbated by stress and ameliorated by
concentration and relaxation.

• Tics must be discerned from stereotypies, especially when
suspecting ASD. Stereotypy can also occur in tic disorders;
however, stereotypy is not preceded by premonitory urges and
symptoms do not wax and wane in severity and frequency.

• Differentiating between compulsions and tics may prove difficult.
Tics may be misinterpreted as a feeling of relief rather than a
means to alleviate distress from a compulsion.

• Sensory sensitivities have been observed in patients with tic
disorders due to interceptive awareness, which is associated
with enhanced activity of the insula, motor, and cingulate
cortices.

• In all, this case demonstrates the necessity to discern comorbid
conditions when suspecting Chronic Tic Disorders.


