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Summary Tourette syndrome (TS), a relatively com-
mon disorder, has been gaining more attention during
the past two decades because of an increased num-
ber of reports. Nevertheless, it is still not completely
understood. Furthermore, a clinical entity called “pe-
diatric autoimmune neuropsychiatric disorders asso-
ciated with streptococcal infections” (PANDAS) has
been introduced, which describes a tic disorder, ac-
companied by psychiatric disorders such as obsessive
compulsive disorder (OCD), after a streptococcal in-
fection in childhood. We present a case report of a 19-
year-old adolescent Ukrainian female, with a history
of anxiety disorder and OCD, who, despite TS remis-
sion during childhood, presented with new-onset mo-
tor and phonic tics after 1 month of severe tonsilli-
tis. Blood and cerebrospinal cultures showed Strepto-
coccus pyogenes, with magnetic resonance imaging re-
vealing hypo-intense changes in the caudate nucleus
on both sides. Treatment with clonazepam and fluox-
etine, along with behavioral therapy, have improved
the severity of her condition. This report presents
a case of TS reemergence against the background of
immunological reaction or PANDAS with a late ado-
lescent onset.
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Introduction

Gilles de La Tourette syndrome (TS), first described in
1885 and thought to be a rare disorder at the time,
now affects approximately 1% of children and adoles-
cents. It is more often seen in males than in females
[1]. It involves at least one vocal and multiple motor
tics, lasting for at least 1 year. The syndrome is found
to be more prevalent in people with autistic spectrum
disorders, learning disabilities [2], and psychiatric dis-
orders such as attention deficit hyperactivity disorder
(ADHD) and obsessive–compulsive disorder (OCD). It
is broadly thought to be caused by a disturbance in the
striato-thalamo-cortical pathway, but the exact mech-
anism is unknown. More and more research is being
carried out on this topic because of an increased num-
ber of reports on children between the age of 5 and
16 presenting with TS accompanied by psychiatric dis-
orders, who require behavioral therapy for condition
improvement [3]. Adult-onset TS has not been very
commonly reported and most people with TS have
a history of tic disorders in their childhood [4]. In the
case of childhood-onset TS, the occurrence and sever-
ity of tics decline as the child approaches adolescence
[5]. Pediatric autoimmune neuropsychiatric disorders
associated with streptococcal infection (PANDAS) has
been a subject of debate as a clinical identity for many
years because of a lack of sufficient evidence [6]. We
present a case report of a 19-year-old female patient
presenting with new-onset tic disorders accompany-
ing OCD and anxiety disorder after a bout of severe
tonsillitis (Table 1).
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Table 1 Unique case points

What is known What is new

Approximately 96% of
the cases of TS present
at 8–13 years

Female patient presented with re-emergent TS
at the age of 19, after suffering from severe
tonsillitis, or PANDAS in adolescence?

The usual period of
PANDAS onset is
pre-pubertal

The patient suffers from premorbid OCD and
anxiety disorders

Case history

A 19-year-old female patient presented to the Neu-
rology Department of Kharkiv National Medical Uni-
versity, Ukraine, from December 2019 to June 2020
(and ongoing). During her first visit, she described
a 1-month history of sudden-onset involuntary body
movements involving twitching of the facial muscles
and leg jerks with episodic vocalizations involving
hissing sounds and echolalia. The symptoms started
acutely within 3 days. The symptoms were of a wax-
ing and waning nature without any remission and
started simultaneously. These involuntary move-
ments increased during periods of emotional stress.
Her parents were 45 and 49 years old, of a rigid and
strict personality.

Anamnesis

The patient was born full term via normal delivery
without any complication. She had no siblings. Early
childhood development was on par with age stan-
dards, although she was a shy child. She had a history
of tic disorder involving shoulder shrugs and blinking
and humming for a brief period of 14 months at the
age of 11 years, which resolved spontaneously with-
out treatment. The symptoms were not preceded by
a streptococcal infection. She also had a history of
chickenpox at the same age (11 years) and pneumo-
nia at 13. Moreover, she started suffering from social
stress, anxiety disorder, and OCD starting from the
age of 16, which had worsened since the start of the
presenting symptoms. There was no history of other
infectious diseases such as tuberculosis, measles, and
sexually transmitted diseases. She had only a few
friends and was currently studying geology and lived
in a hostel. Since the beginning of the tics, her perfor-
mance in her studies declined slightly with occasional
irritable episodes. There was no history of drug or al-
cohol abuse. One month prior to the beginning of
the tics, she suffered from severe tonsillitis. She took
oral penicillin (prescribed for 10 days) after 2 weeks
of onset, which resulted in its remission.

Physical examination

On initial physical examination, consciousness was
clear, although the patient kept fidgeting and trying to
dust and arrange her dress, clenching and unclench-
ing her hands repetitively. While answering the ques-

tions, the presenting complaints were observable fa-
cial twitching, hissing vocalizations, and involuntary
leg movements (tics). The patient tried to control her
echolalia, but it was observed a few times during ex-
amination. The tics were quite frequent and severe.
The respiratory, cardiovascular, digestive, urinary, and
musculoskeletal system were unremarkable.

Neurological status

Meningeal signs (nuchal rigidity, Kernig’s sign,
Brudzinski’s sign, lethargy) were absent, oromandibu-
lar dystonia and hemifacial spasms were present;
increased tendon reflexes on the right side (S≤D) and
asymmetry of abdominal reflexes (S≥D) were ob-
served. No pathological signs, sensory disorders, or
disturbance in balance and coordination were ob-
served. All cranial nerves were intact. Occasional
mild–moderate headaches were reported. Sonogra-
phy of the neck and head vessels revealed no signs
of occlusion and hemodynamic stenosis. Magnetic
resonance imaging (MRI) of the head showed hypo-
intense changes in the region of the caudate nu-
cleus on both sides; however, no signs of trauma
or encephalitis were detected. Blood tests revealed
Streptococcus pyogenes and high anti-streptolysin titer.
Lumbar puncture was done, with an opening pres-
sure of 25cm of water. It revealed high a white
blood cell count of 150cells/mm3, low glucose level
(1.8mmol/l), and an elevated protein level (5g/l).
The cerebrospinal fluid (CSF) culture was positive
for Streptococcus pyogenes. Anti-neuronal antibodies
against the caudate nucleus were also detected. How-
ever, the Cunningham panel (detection of autoan-
tibodies against dopamine D1 receptor, dopamine
D2 receptor, lysoganglioside GM1 and tubulin and
activation of calcium-dependent calmodulin protein
kinase II [CaM-Kinase II]) was not used. She was
prescribedofloxacin-200 (400mg/day) for 14 days and
continued on clonazepam with a daily divided dose
ranging between 0.1 and 0.25mg/day and fluoxe-
tine (10mg/day). She had been advised to undergo
behavioral therapy. Blood culture results following
1-month treatment with ofloxacin, were negative for
Streptococcus pyogenes. The severity of the tics had
decreased in the following follow-up visits, although
to date there is still not complete remission.

Discussion

Tourette syndrome is a neuropsychiatric disorder
characterized by tics, often accompanying other dis-
orders such as OCD and ADHD, depression, autistic
spectrum disorders, and learning disabilities [7]. Mo-
tor tics can be simple or complex and observable in
any part of the body. Vocal tics are involuntary sounds
such as sniffing, clearing the throat, coughing, shout-
ing, echolalia, and coprolalia. These tics can worsen
with emotional stress or excitation. Although previ-
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ously thought to become unnoticeable during sleep,
some studies suggest that the tics can persist even
during sleep [8]. The onset of the disease is typically
between the age of 3 and 8 years, manifesting by
the age of 11, with a waxing and waning course [9].
Idiopathic adult-onset TS is rarely reported, most of
which can be attributed to recurrent childhood disor-
ders; apart from this, the adult onset can be brought
on by encephalitis, trauma, and other conditions [10].
Recent estimates predict TS to be found in 1% of chil-
dren. Its prevalence is more in men than in women
with a ratio of 3:1 [2]. In children, mental retardation
and growth development disorders may be present,
not due to TS itself but due to the disorders that often
accompany it. The precise pathogenesis is unknown
but it is reported to be due to defects in the cortico-
striato-thalamo-cortical pathway that is responsible
for cognition, emotions, and sensorimotor functions
[11]. It is hypothesized, although not exactly known
how, that neurotransmitters such as dopamine [12],
GABA, acetylcholine, serotonin, norepinephrine [13],
and glutamate [14] play a role in the pathophysiol-
ogy of TS. Thinning of the cortex and the shrinking
of the caudate nucleus represent the most evident
neuroanatomical abnormality [15]. On MRI of our
patient, hypo-intense changes were visible, showing
the caudate nucleus was affected.

The etiology of TS is complex including various
environmental factors and underlying genetic abnor-
malities [16] The genes most commonly implicated in
TS are SLITRK1, NTN4, DRD2, DRD4, and AADAC [17,
18]. There is a genetic and familial link between OCD
and TS [19]. People with TS accompanying OCD gen-
erally show high levels of psychosocial stress. Also,
raised stress levels increase the severity of OCD, but
evidence for the converse is lacking [20]. Patients with
comorbid psychiatric disorder have decreased self-
concept and symptoms of social and affective anxi-
ety are most common [21]. Patients with TS and OCD
are more prone to self-harming behaviors [22].

Also, it has been hypothesized in studies that there
could be an immunological basis to TS. The cross-re-
action between basal ganglia antigens and anti-neu-
ronal antibodies found in these patients could be the
cause of the onset of tics [23].

The significance of PANDAS as a clinical entity is
often debated because the data provided by different
types of studies cannot be interpreted together. The
foremost criteria for PANDAS are: (a) the presence of
OCD and/or a tic disorder; (b) onset during childhood;
(c) a periodical nature of symptom severity; (d) asso-
ciation with streptococcal infections; (e) association
with neurological abnormalities [24]. Some authors
believe that there is a connection between prior strep-
tococcal infections and the onset and expression of TS
via an immune-mediated pathway similar to Syden-
ham’s chorea [25–27]. Some have described anti-neu-
ronal antibodies to play a role in the pathogenesis of
PANDAS [28]. An immunological dysfunction in PAN-

DAS has strongly been advocated by a controlled trial
in which intravenous immunoglobulins and plasma
exchange helped improve the conditions of the pa-
tients [29]. A clear relationship between TS and strep-
tococcal infections is yet to be established as different
studies have selected varying cohorts of patients, and
thus the data are misleading [9, 24]. Our patient has
shown symptoms that match the criteria of PANDAS,
except the adolescent age of onset, although the pa-
tient suffered from TS during childhood and was in
remission until the presentation.

The treatment options are limited: Dopamine an-
tagonists, monoamine-depleting drugs such as tetra-
benazine, α2-adrenergic agonists such as clonidine
and guanfacine, behavioral interventions, and habit
reversal therapy are some of the treatments used.
Haloperidol considerably reduces the symptoms of
this syndrome [30]. Our patient is showing improve-
ment in tic severity with clonazepam, fluoxetine, and
behavioral therapy. In addition, ofloxacin was used
against Streptococcus pyogenes. The negative blood
culture results after medication proved its efficacy.

Our 19-year-old female patient presented with
acute-onset tic disorder with a waxing and waning
course, with preceding streptococcal infection, with
premorbid psychiatric conditions such as OCD and
anxiety that worsened since the start of the tics. De-
spite the treatment given to treat tonsillitis, which
resulted in its remission, on blood analysis, Strep-
tococcus pyogenes could still be detected with high
ASO titers. Anti-neuronal antibodies were detected
and the CSF cultures revealed Streptococcus pyogenes.
Changes in MRI were also detected. This could point
to the reemergence of TS due to immunological reac-
tion or PANDAS with a late adolescent onset. Envi-
ronmental factors and social stress could also be an
underlying factor in our patient.

Despite the increasing awareness of TS and the
numerous studies being performed, many symptoms
such as ocular tics, tics that mimic asthma, persistent
coughing and blinking often go misdiagnosed [31].
Furthermore, the complex autoimmune mechanism
behind TS associated with OCD, anxiety at an older
adolescent age with prior streptococcal infection, or
PANDAS is still not fully understood. These are top-
ics that need further research. This will increase the
efficiency of medical care given to children and ado-
lescents who suffer from these diseases.

Our case report provides a source of interesting
information for clinicians, delivering an educational
message for novice doctors to help improve their di-
agnostic skills in such rare cases.
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