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Quetiapine Relieved Pisa Syndrome in Patient With
Parkinson Disease
Junwu Zhao, MD,* Quan Wang, MMed,† Hairong Sun, MMed,* Xiaoxiao Liu, MMed,*
Bing Leng, MMed,* and Tong Wang, MMed*
Objectives: The aim of the study was to report quetiapine-relieved Pisa
syndrome in a patient with Parkinson disease and to discuss the pathogen-
esis and treatment of Pisa syndrome.
Methods:We report a 74-year-old female patientwith a history of Parkinson
disease for 7 years. Pisa syndrome, lateral deviation of the spine and leaning to
one side, appeared more than a year ago; adjusting levodopa was ineffective.
After treatmentwith quetiapine for visual hallucinations, the patient's right side
tilt was completely relieved after taking the drug for 1 month.
Conclusions: Drug-related Pisa syndrome may be associated with the
imbalance in dopamine-choline. Pisa syndrome may have similar mecha-
nisms and treatment options to dystonia.

This is the first report of quetiapine relieving Pisa syndrome in a pa-
tient with Parkinson disease.
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P isa syndrome was first described by Ekbom et al1 as a motor
complication of antipsychotic drugs in 1972, an involuntary

posture in which the trunk continued to be biased toward the side
of the body. Later, Pisa syndrome was found to occur in a variety
of neuropsychiatric patients. The first Pisa syndrome in patients
with Parkinson's disease (PD) was reported in 2003.2 There is
no consensus on the diagnostic criteria of Pisa syndrome. The cur-
rent widely used criterion is that the trunk bends at least 10° to one
side, and this side bend is aggravated while standing, sitting, and
walking and is reduced or disappears in the supine position.3

The presence of Pisa syndrome in some patients with PD is
associated with the initiation or dose adjustment of dopaminergic
drugs, including levodopa/carbidopa, levodopa/benserazide, levodopa/
carbidopa/entacapone, ergotine (pegolide), and non-ergot deriva-
tives such as pramipexole and ropinirole, and rasagiline.4–11

The cause of Pisa syndrome is unknown, and there are no
specific treatments. Patients with PD with Pisa syndrome caused
by anti-Parkinson drugs may stop taking the disease-causing
drugs or adjust the drug dose, and some patients may be relieved
of symptoms.4–10,12

CASE REPORT
The patient was an elderly woman, 74 years old, with a his-

tory of PD for 7 years. She had a history of mild glycemic
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abnormalities, had diet control, and was not taking medication
for hypoglycemic therapy. In 2012, her left hand began to develop
bradykinesia and resting tremor, and levodopa/benserazide 62.5 mg
was given 3 times a day. Symptomswere relieved after taking the drug.
After the patient's symptoms gradually worsened, the left lower limb
and the right side of the limbs were slow and the body leaned forward.
FIGURE 1. Before taking quetiapine, when standing, right deviation
of the lumbar spine.
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FIGURE2. Before taking quetiapine, when standing, right deviation
of the lumbar spine.

FIGURE 3. When supine, the right deviation of the lumbar spine
was relieved.
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According to the condition, the medication was adjusted. In October
2016, the drug was adjusted to levodopa/benserazide 125 mg 3 times
a day and pramipexole 0.5 mg 3 times a day. In January 2018, the pa-
tient developed a right deviation of the lumbar spine, standing and
walking clearly, and the right tilt of the trunk was relieved in the supine
position. The symptom had little effect on life, so the patient did not
make drug adjustments until November 2018.

The patient's right side tilt symptoms gradually worsened. By
November 2018, the limb stiffness was aggravated, and the right
side of the spine was more inclined (Figs. 1, 2), but not present
when supine (Fig. 3). The dose of levodopa/benserazide was ad-
justed to 187.5 mg 3 times a day, and the pramipexole dose was
not adjusted. After adjusting the drug, the patient's limb stiffness
was relieved, but the spine was tilted to the right without relief.

In July 2019, the patient developed visual hallucinations and
was given quetiapine 75 mg twice daily. After taking the drug, the
visual hallucinations gradually reduced, and the Pisa syndrome
was significantly relieved; the symptoms were completely re-
lieved after 1 month (Fig. 4). After 3 months, the patient still
had no lateral bending of the trunk when walking and standing.
After 1 year of taking the drug, there was no right deviation of
the lumbar spine when walking (Fig. 5).

DISCUSSION
According to the 2015 Movement Disorder Society-issued

diagnostic criteria for PD,13 the patient has symptoms of bradykinesia,
stiffness, and resting tremor, so Parkinson syndrome can be
clearly diagnosed. There is no absolute exclusion of criteria and
warnings. The effective treatment of levodopa and the resting
172 www.clinicalneuropharm.com
tremor of a single limb are consistent with the support of PD diag-
nostic criteria, so the diagnosis of PD was diagnosed clinically.

At present, it is still controversial to use the spinal tilt angle of
more than 10° or 15° as a diagnostic criterion for Pisa syndrome.
Therefore, the incidence of Pisa syndrome in patients with PD is
also inconsistent. Tinazzi et al14 used a spinal tilt angle of more
than 10° as a diagnostic criterion. A total of 1631 patients with
PDwere counted, and 143 of them had Pisa syndrome, with an in-
cidence of approximately 8.8%. Pisa syndrome symptoms can be
divided into acute, subchronic, and chronic, and most patients
have chronic Pisa syndrome.14 Acute Pisa syndrome in patients
with PD is associated with the initiation of anti-PD drugs and dose
adjustment.15 The study found that the greater the daily dose of
levodopa, the greater the likelihood of Pisa syndrome in patients
with PD, and that levodopa combined with dopamine agonists
may be more prone to Pisa syndrome.14 The reported patient
had Pisa syndrome after adjusting the dose of levodopa/
benserazide and pramipexole for 1 year. The symptom was mild
at the time of onset, and gradually worsened, showing chronic pro-
gression. Therefore, we believe that the appearance of Pisa syn-
drome in this patient may have little to do with drug adjustment,
but may be related to the progression of PD.

To improve the limb stiffness, the dose of levodopa/
benserazidewas increased, and themotor symptomwas alleviated,
but the lateral deviation of the spine was not relieved, indicating
that the Pisa syndrome had little relationship with the motor symp-
tom. After the use of quetiapine for visual hallucinations, the
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
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FIGURE 4. After 1 month of taking the drug, the symptom of Pisa
syndrome was completely relieved.

FIGURE 5. After 1 year of taking the drug, there was no right
deviation of the lumbar spine when walking.
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patient's Pisa syndrome was significantly relieved, and the symp-
tom disappeared completely after taking the drug for 1 month.

There is currently no specific effective treatment for Pisa syn-
drome in patients with PD. Anti-PD–associated Pisa syndrome, after
© 2020 The Author(s). Published by Wolters Kluwer Health, Inc.
discontinuation or drug dose adjustment, some patients can be
alleviated,4–10,12 so it can be used as a first-line treatment option.15

It has been reported5 that patients with PD had Pisa syndrome in
the off period, and the symptom was relieved after increasing the
dose of levodopa. In addition, injection of botulinum toxin,16 re-
habilitation,16 and Deep Brain Stimulation17,18 may be effective.

Some non-PD patients have subacute Pisa syndrome associ-
ated with antipsychotics, including atypical antipsychotics.19–22

In addition, antidepressants,23,24 cholinesterase inhibitors,25,26 and
antiemetics27 have been reported. The mechanism is still unclear.
It may be that the abovementioned drugs directly or indirectly affect
the dopamine-acetylcholine balance through neurotransmitters
such as dopamine and serotonin (5-HT). Quetiapine is able to re-
lieve Pisa syndrome in patients with PD and is also associated
with dopamine-acetylcholine balance, and there may be other
mechanisms.

The pathogenesis of Pisa syndrome is associated with a vari-
ety of factors, including sensory input (visual, proprioception, and
vestibular), cortical sensorimotor integration, basal ganglia, and
trunkmuscle.15 Avariety of neurotransmitters are involved in the reg-
ulation of cortical and basal ganglia function. Drug-related Pisa syn-
drome may be associated with the imbalance in dopamine-choline
www.clinicalneuropharm.com 173
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leading to dysfunction of the cortex and basal ganglia.2 Dopamine
replacement therapy further aggravates basal ganglia dysfunction
caused by dopaminergic neuron loss and changes in dopamine
receptor sensitivity.28 Anti-PD drugs causing or alleviating Pisa
syndrome may be due to the regulation of neurotransmitters.
Quetiapine binds to dopamine D2 and 5-HT receptors, and we hy-
pothesize that quetiapine also regulates dopamine-acetylcholine
balance by regulating D2 and 5-HT to treat Pisa syndrome.

When patients with Pisa syndrome are supine, the tilt of the
spine can be relieved obviously. This kind of action, not mechan-
ical effect, can alleviate the abnormal posture. It is similar to the
sensory trick of dystonia. Therefore, some scholars believe that
there may be a relationship between Pisa syndrome and dysto-
nia.14,29,30 It has been reported that atypical antipsychotic drug
clozapine is effective for dystonia.31–34 Combined with our case
reports, Pisa syndrome may have similar mechanisms and treat-
ment options to dystonia to some extent.

We report for the first time that quetiapine relieved Pisa syn-
drome in a patient with PD, and we hope to provide new ideas for
the pathogenesis and treatment of Pisa syndrome.

At present, the patient's lateral lean has basically disappeared,
and the forward lean while walking has no significant change
compared with a few months ago. After the patient was treated
with quetiapine, her lateral tilt was significantly relieved, whereas
the forward tilt was aggravated. I will continue to observe changes
in the patient's condition.
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