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Case Report
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Introduction

A 57-year-old right-handed male patient was admitted to our
center with complaint of progressive writing difficulty and
slowness of his right hand over the last 3 years. A diagnosis of
Parkinson’s disease (PD) was made in a different center 1 year
ago where rasagiline 1mg and pramipexole (titrated up to
3mg daily) therapy was initiated, which provided a mild
improvement in the patient’s right-sided slowness. The patient
had a history of rapid eye movement (REM) sleep behavior
disorder and constipation for long years. Besides, he suffered
from severe erectile dysfunction and neurogenic urinary
incontinence for the last 4 years. On neurological examination
at admission to our clinic, the patient was fully oriented and
cooperative. The visual examinations revealed normal pursuit
and saccadic eye movements. The motor and sensory exami-
nations were normal, whereas the cerebellar examination
revealed moderate truncal ataxia. The extrapyramidal exami-
nations revealed bilateral bradykinesia and rigidity that was
more prominent on the right side. Besides, hypophonia and
severe postural instability were observed. Remarkably, the
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Herein, we present the case of a 57-year-old male patient who was admitted to our
center due to progressive writing difficulty and slowness of his right hand over the last
3 years. In conclusion of the clinical and laboratory workup, a diagnosis of multiple
system atrophy (MSA) was established. Our report on progressive micrographia (PM)
constitutes a crucial sample remarking on this intriguing manifestation in another
disease subtype of MSA, which differs from Parkinson’s disease in terms of the clinical
and pathophysiological processes. We think that further studies are warranted to
clarify the significance of this entity in movement disorder in clinical practice and to
reveal the underlying neural mechanisms.

handwriting examination revealed apparent progressive
micrographia (PM; = Video 1). The cranial magnetic resonance
imaging (MRI) sequences showed posterolateral putaminal
hypointensity on T2-weighted imaging and susceptibility
weighted imaging (SWI; =Fig. 1A-C). The MDS-Unified Par-
kinson’s Disease Rating Scale (MDS-UPDRS) motor score was
40 points during the medication-off period. Levodopa/carbi-
dopa/entacapone was added to the treatment and titrated up
to a dosage of 3 x 100/25/200 mg that provided mild amelio-
ration of the parkinsonian symptoms of bradykinesia and
parkinsonian gait. The MDS-UPDRS motor score during the
“on-medication” period was 32 points. Taken together, the
patient met the criteria for clinically established multiple
system atrophy (MSA)." Handwriting examination during
the medication-on period showed mild improvement in PM.
Quantitative measurements using a custom-written computer
program also confirmed the improvement in the PM rate
(~Fig. 1D,E). At the third month of follow-up, the patient
was still receiving levodopa/carbidopa/entacapone (3 x 100/
25/200 mg) therapy and defined mild benefit from the therapy.
However, a mild deterioration was detected in his clinic. (The
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MDS-UPDRS motor score was 42 points during the medica-
tion-off period.)

Video 1

The video images showing the handwriting of the
patient. In the latter part of the video, the board-based
and parkinsonian gait of the patient showing the
slowness prominent in the right side is demonstrated.
Online content including video sequences viewable at:
https://www.thieme-connect.com/products/
ejournals/html/10.1055/s-0043-1771319.

Discussion

Micrographia, a type of handwriting impairment, is character-
ized by small handwriting with a further progressive reduc-

tion in size is common in PD subjects.? It has been suggested to
be a component of bradykinesia. However, recent studies
proposed more controversial results, such that these two
manifestations do not correlate frequently and micrographia
can occur in the early phase of PD without accompanying
bradykinesia.> There is a tendency to classify micrographia in
two forms: consistent micrographia (CM) and PM. Apart from
the subtype of CM, which defines a global decrease in the letter
size, PM refers to initially normal but decreasing size while
writing.> These are hypothesized to represent two distinct
manifestations that differ in terms of clinical features and
underlying pathophysiology. For instance, PM is shown to be
less responsive to levodopa, whereas levodopa provided
marked amelioration in CM that was accompanied by in-
creased activity and connectivity in the basal ganglia motor
circuit.? On the other hand, the involvement of the neocortex
by a Lewy body pathology is specifically discussed to be
responsible for PM rather than a pathology of solely basal
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Fig. 1 The cranial magnetic resonance imaging (MRI) sequences showing the posterolateral putaminal hypointensity on (A) T2-weighted
imaging, (B) susceptibility-weighted imaging, and (C) diffusion-weighted imaging. The quantitative measurement of the size of the letters were
made with a digitizing tablet with an ink pen (Wacom Intuos Medium CTL-6100WLK) using a custom-written computer program to provide
objective data about character size horizontally and vertically. (D) The size of the initial and final sets of five letters using x and y coordinates (in
mm) were measured during the “off” period and “on” period. The initial measurements (during the “off” period) revealed 28% decrement in the
horizontal size and 23% decrement in the vertical size of the letters. (E) The measurement during the “on” period confirmed the improvement in
progressive micrographia (PM) quantitatively (horizontal decrement: 17% and vertical decrement: 20%). The rate of PM measured by the letter
area (multiplying X by Y length) improved from 45 to 34% after levodopa therapy.
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ganglia circuit underlying CM.* Neuroimaging studies showed
glucose hypometabolism in the left pre-supplementary motor
area (pre-SMA) and right superior frontal gyrus selectively in
PD patients with PM compared with the healthy controls
(HC).4 In a recent functional MRI (fMRI) study by Wu et al,
the authors suggested that disconnection between the rostral
SMA, rostral cingulate motor area, and cerebellum likely
contributes to PM in addition to dysfunction of the basal
ganglia motor circuit.? Remarkably, in a comparative study
including PD and progressive supranuclear palsy (PSP) sub-
jects, the letter size was found to be smaller in PSP subjects,
whereas the decrement effect that is typical for PM is rather
seen in PD subjects. In discussion, the authors suggested that
PM may be rather specific for PD. However, to the best of our
knowledge, the presence of micrographia in MSA subjects has
not been investigated previously, which certainly makes our
observation more interesting. In a case series, a unique case ofa
68-year-old male MSA patient presenting with stooped pos-
ture, hypomimia, sialorrhea, micrographia, and gait difficulty
was described.® However, the onset time and clinical features
of micrographia were not described.® Cuoco et al compared the
linguistic profiles among MSA and PD patients and HC using
the “Screening for Aphasia in NeuroDegeneration” (SAND)
questionnaire.” In conclusion, they found that MSA patients
performed worse in total MSA-tailored SAND Global Score, as
compared to HC (p<0.01)’ and the writing subscore was
lowest in the MSA group. However, the authors removed the
subscores of the writing task from analyses for the reason that
the motor dysfunction of MSA could affect the writing task,
which requires involvement of the motor circuit in addition to
the language networks.’

We think that the subtype of PM, which requires the
disturbance of a widespread neural network>* surely con-
stitutes a more intriguing motor phenomenon other than the
classical micrographia and other motor symptoms. The im-
provement in PM with levodopa in our MSA subject was not
notable, supporting the involvement of neurotransmitter sys-
tems other than dopaminergic as hypothesized in PD sub-
jects.3 Supporting this view, Eklund et al. did not find any
association between the severity of micrographia and dopa-
mine transporter (DAT) binding in their large group of PD
patients, suggesting nondopaminergic mechanism in PD
micrographia.® There are some critical distinctions in MSA,
such that the a-synuclein accumulation also occurs in oligo-
dendrocytes and the glial cytoplasmic inclusions are required
for the pathological diagnosis of MSA.° In addition to the
involvement of the substantia nigra dopaminergic neurons, a
selective involvement of GABAergic medium spiny neurons in
the striatum constitutes specific features of MSA. Pathology
studies on MSA subjects showed marked involvement of the
motor and supplementary motor cortices,'® which are the
anatomical regions, hypothesized specifically to be involved in
PM pathophysiology.* Therefore, the illustration of micro-
graphia in MSA, which is totally a distinct entity from PD,
may give interesting perspectives for further deliberation.
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In conclusion, our report on PM constitutes a crucial
sample remarking on this intriguing manifestation in anoth-
er disease subtype of MSA that differs from PD in terms of the
clinical and pathophysiological processes. We think that
further studies are warranted to clarify the significance of
this entity in movement disorders in clinical practice and to
reveal the underlying neural mechanisms.
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