
Case Report
Mesial Frontal Lobe Infarction Presenting as Pisa Syndrome
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Pisa syndrome is usually seen in patients with Alzheimer’s disease treated with a
cholinesterase inhibitor, dementia with Lewy bodies, Parkinson’s disease, or atypi-
cal parkinsonism including multiple system atrophy. An 86-year-old woman pre-
sented with an acute onset of lateral flexion of her trunk to the left side, i.e., Pisa
syndrome. She also showed left hemiparesis predominantly in her lower extremity.
Her diffusion-weighted magnetic resonance images showed acute infarction in the
right premotor area and supplementary motor area. Clopidogrel (75 mg daily) was
prescribed. After two weeks from the onset of symptoms, her Pisa syndrome
improved.
The pathophysiology of Pisa syndrome has not yet been fully understood, but dif-
ferent mechanisms have been assumed. In this patient, it is possible that the infarc-
tion in her unilateral frontal lobe impaired the information processing from the
temporoparietal cortex to the frontal lobe, including the premotor area and supple-
mentary motor area for anticipatory postural control.
Key words: Pisa syndrome—Anterior cerebral artery infarction—Body schema—
Frontal lobe
© 2020 Elsevier Inc. All rights reserved.
Case Report

An 86-year-old woman developed acute onset of lateral
flexion of her trunk to the left side. On examination, she
showed weakness of her left upper extremity [Medical
Research Council (MRC) grade, 3/5] and left lower extrem-
ity (MRC grade, 2/5). She showed a sustained tonic 17-
degree lateral flexion of her trunk to the left side, when sit-
ting on a wheelchair (Fig. 1A; Video 1, segment 1). This
posture was alleviated in the supine position. Her Pisa
angle was assessed using NeuroPostureApp� (http://
www.neuroimaging.uni-kiel.de/NeuroPostureApp).1 Her
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Pisa syndrome (PS) was assessed while she was sitting,
because she was unable to stand by herself because of the
lesion. Her other neurological examination findings were
normal. Brain magnetic resonance imaging (MRI) showed
acute cerebral infarction in the right premotor area (PM)
and supplementary motor area (SMA) (Fig. 1B-C). Cardiac
workups showed unremarkable findings. Clopidogrel
(75 mg daily) was prescribed. After two weeks from the
onset of symptoms, her PS disappeared (Fig. 1D; Video 1,
segment 2). She was transferred to a rehabilitation hospital.
Discussion

PS is characterized by a marked lateral trunk deviation,
which resolves or substantially improves in the supine
position. PS is usually seen in patients with Alzheimer’s
disease treated with a cholinesterase inhibitor, dementia
with Lewy bodies, Parkinson’s disease, or atypical parkin-
sonism including multiple system atrophy (MSA). PS is
relatively common in MSA and is now considered one of
the “red flags” indicating a diagnosis of MSA.2
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Fig. 1. Tonic flexion of the trunk to the left was present in the sitting position (A). Brain imaging results. Diffusion-weighted magnetic resonance images with
axial sections showing areas with restricted diffusion, consistent with acute infarction in the right medial frontal cortices (B-C). After two weeks from the onset,
the left flexion of the trunk was alleviated (D).
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Kang and Kim reported clinical and radiological fea-
tures of 100 consecutive patients with anterior cerebral
artery (ACA) territory infarction.3 The corpus callosum/
cingulate gyrus was involved in 68 patients. The SMA/
paracentral lobule was involved in 55 patients, the supe-
rior frontal gyrus in 41, the frontal pole/gyrus rectus in
16, and the subcortical area in 6. Motor dysfunction was
the most common symptom: hemiparesis in 70 patients,
leg monoparesis in 18, and paraparesis in 3. To the best of
our knowledge, patients with PS caused by ACA territory
infarction have not yet been reported. The pathophysiol-
ogy of PS has not yet been fully understood, and different
mechanisms have been assumed, such as basal ganglial
dysfunction, abnormal sensory information, hyperactivity
of paraspinal muscles, and even myopathy.4 Concerning
postural deformities caused by cortical lesions, Oh et al.
have recently described a patient with acute onset camp-
tocormia associated with a transient ischemic attack.5 In
addition, Marchione et al. reported the case of a patient
with the onset of PS associated with a voluminous unilat-
eral frontal, temporal, and parietal subdural hematoma,
which was reversed by evacuation intervention.6

We hypothesize that the mechanism underlying PS in
our patient is as follows. Somatosensory, vestibular, and
visual sensations are integrated at the temporoparietal
and posterior parietal cortices.7 The posterior parietal cor-
tex and its connection to the frontal lobe play an essential
role in maintaining the body schema.7 It is possible that
the cerebral infarction in the unilateral frontal lobe
impaired the information processing from the
temporoparietal cortex to the frontal lobe, including the
PM and SMA for anticipatory postural control. Finally,
we hypothesize that the pathophysiology of PS involves
asymmetrical alteration in the cortico-striato-pallido-tha-
lamo-cortical circuits8 caused by a unilateral frontal lobe
lesion.
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Supplementary material associated with this article can
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