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Apraxia of eyelid opening (AEO) has been associatedwith levodopa. It has also been linked to impaired function of the
frontal lobe, with the dopaminergic neuron projected to the frontal lobe. However, dopaminergic treatment for AEO is
still controversial. Here we describe two patients with both Parkinson's disease (PD) and AEO, who responded differ-
ently to a continuous intrajejunal levodopa-carbidopa intestinal gel (LCIG) infusion. One of the patients manifested a
deterioration of AEO after LCIG infusion, and off-periods were shortened by the decrease in the severity of dyskinesia.
After discontinuing the use of LCIG, there was an improvement in the patient's ability to open her eyelids. The other
patient had AEOprior to LCIG treatment, and this treatment spontaneously elevated her eyelids. These two PDpatients
raised the concern as to whether AEO may be a critical symptom for the indication of LCIG treatment. The different
responses to LCIG might have been due to the fluctuation in brain dopamine levels during LCIG treatment.
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Apraxia of eyelid opening (AEO) is defined as the intermittent non-
paralytic bilateral loss of the volitional ability to open the eyes or sustained
eyelid elevation at certain times which cannot be explained by focal muscle
weakness or dysfunction of neither the third nor the seventh cranial nerve
[1,2]. The presence of AEO in association with diseases affecting extrapyra-
midal system, the rostral brainstem or the right hemisphere [3,4] suggests
the basal ganglia structure and the associated neuronal networks involves
in the pathogenesis of AEO. Patients with Parkinson's disease (PD) sometimes
exhibit AEO. Different eyelid manifestations can occur in patients with PD
and dopaminergic treatment for AEO is still controversial [5–8]. Here, we de-
scribe two patients with PD and AEO who responded differently to continu-
ous intrajejunal infusion of levodopa-carbidopa intestinal gel (LCIG).

1. Case 1

With the present case, we describe a 66-year-old right-handedwomanwith
a disease history started 20 years before with decelerated walking. She was
diagnosed with PD diagnosis based on Parkinson's features, and she was
given antiparkinsonian medications. Cardiac iodine 123 (123I)-
metaiodobenzylguanidine (MIBG) scintigraphy uptake was reduced.
Medication-related information, such as dosage or kind, was undetermined be-
cause the clinical chart had already been destroyed. Nine years after the disease
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onset, her off-periods were prolonged, and levodopa-induced peak-dose dyski-
nesia developed. For prolonging on-periods, the treatment wasmodified either
by increasing levodopa dosage (500mg/day, four times) or by adding catechol-
O-methyltransferase (COMT) inhibitors (600mg/day, four times) or ropinirole
(16 mg/day). Long-acting rotigotine (9 mg/day) for nocturnal symptoms was
initiated, although it was later discontinued due to cutaneous reactions. Four-
teen years after the disease onset, the patient received subcutaneous apomor-
phine (2 to 3 mg/day) to prevent severe off-periods, and infusions were
increased to four times a day. However, the on-periods did not persist for
more than 2 h, and she sometimes experienced difficulties in elevating her eye-
lids. This occurred at restwithout any trigger and related to her volitional open-
ing. Moreover, she was transferred to our hospital for LCIG treatment. During
this time, she was given levodopa (650 mg/day, eight times), ropinirole
(12 mg/day), and zonisamide (50 mg/day). She had dyskinesia and
nightmare-enacting behaviors. Mini-Mental State Examination (MMSE) and
Frontal Assessment Battery (FAB) scores were 28/30 and 15/18, respectively.
She had no history of psychosis or hallucinations. Her body mass index was
low, probably due to dyskinesia. We used levodopa infusion on the patient to
confirm its effect on motor symptoms. Levodopa (25 mg) in saline solution
(100 mL) was intravenously infused over 30 min in the evenings, during the
patient's off-periods. Twenty min after the levodopa infusion (60 mg), the uni-
fied PD rating scale (UPDRS)-III score decreased from 45 to 11. Dyskinesia was
observed a few minutes after the infusion (10 mg), and this examination was
discontinued due to the development of prominent and intolerable dyskinesia
with the dyskinesia subitem 2 score on Movement Disorder Society (MDS)-
UPDRS part IV was 4 [9]. Since her incessant motor fluctuation was not
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controlled by the antiparkinsonianmedicationor infusion, and themotor sever-
ity responded to levodopa, shewas administered LCIG through a nasoduodenal
tube. The dosage of ropinirole was gradually reduced to avoid dopamine ago-
nist withdrawal syndrome. She was satisfied with daily living since her off-
periods were shortened, and the severity of dyskinesia was decreased. The dys-
kinesia subitem 1 and 2 scores on MDS-UPDRS part IV were decreased from 4
to 2 and from 4 to 2, respectively. Two days after the start of the LCIG infusion
(carbidopa-levodopa, 42/9.7 mg/h), she had difficulties opening her eyelids.
The LCIG dosage (carbidopa-levodopa, 60/12.8 mg/h) or the frequency of ad-
ditional rescue infusion was increased. However, both the frequency and dura-
tion of the difficulty of eyelid opening were also increased. Neither duloxetine
(20 mg/day) nor amantadine (200 mg/day) was effective for this eyelid mani-
festation. Eighteen days after LCIG initiation, she could not open her eyelids all
day, and dyskinesia was significant. Hence, treatment was discontinued
21 days after initiating LCIG, and we restarted levodopa (650 mg/day, eight
times), ropinirole (4 mg/day), and zonisamide (50 mg/day), which were the
same kind of medication as those she took prior to LCIG treatment, in addition
to amantadine (200mg/day) for dyskinesia. The ability to open her eyelids im-
proved two days later, and her daily activities were no longer affected. The se-
verity of dyskinesia reduced, and levodopa and ropinirole dosages were
increased to 700 mg/day and 12 mg/day, respectively. She had some trouble
elevating her eyelids, but this did not last for more than 30 min, and the fre-
quency was one or two times per day.

2. Case 2

A 66-year-old right-handed woman presented with left-hand tremor
started eight years before. PD was diagnosed based on Parkinsonian fea-
tures and she received selegiline (7.5 mg/day). The uptake on cardiac
MIBG scintigraphy was reduced. She had a clinically-probable rapid eye
movement sleep behavioral disorder, a decline in smelling ability, and rest-
less leg syndrome. The disease gradually progressed, and antiparkinsonian
treatment was modified. However, off-periods were prolonged, so she was
transferred to our hospital for LCIG treatment.

During that time, she was given levodopa (700 mg/day, seven times),
COMT inhibitors (600 mg/day, six times), rasagiline (1 mg), istradefylline
(40 mg), and rotigotine (18 mg/day). During her on-periods, the UPDRS-
III score was 34, and MMSE and FAB scores were 27/30 and 16/18, respec-
tively. Also, she could not open her eyelids spontaneously, and her eyes
were closed throughout all consultations. This persisted for at least one
year, and her condition impaired her daily activity. Due to the prominent
alternating phenomenon of on-state and off-related disability, she was ad-
ministered intrajejunal LCIG infusion four years later. The UPDRS-III
score decreased to 17, and this on-state persisted after LCIG treatment
(carbidopa-levodopa, 68/15.7 mg/h) in addition to rotigotine
(18 mg/day) due tomorning and night akinesia. Her eyelids elevated spon-
taneously, and after leaving the hospital, she could already open her eyes
on every visit to our hospital, although she sometimes complained of diffi-
culty. Two years after initiating LCIG treatment, the difficulty in opening
her eyelids increased, which interfered with her daily living.

AEO did not show visible contraction of orbicularis oculi muscle or fa-
cial muscles. Before opting for LCIG treatment on the two patients, each
outpatient doctor informed the patients and their families about the LCIG
treatment. Moreover, the patients agreed to receive this treatment. Levo-
dopa dosage of LCIG or medications was determined based on both daily
Parkinson's symptoms and repeated medical observations within a day
under hospitalization. MMSE and FAB testing were performed to determine
whether LCIG pump and gastrostomy tube management were possible.

Written informed consent was obtained from these patients for the pub-
lication of this case report.

3. Discussion

We have described two patients with both Parkinson's disease (PD) and
AEO, who responded differently to a continuous intrajejunal LCIG infusion.
The frequency of AEO diminished in the second patient for a certain period.
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Other patientswith PDhave been described, and in these patients, AEOwas
considered as an off-phase dystonic symptom, since itwas alleviated by sen-
sory tricks, such as touching the temporal region [4,10]. AEO often de-
velops after the onset of parkinsonian syndromes. Moreover, AEO in a
patient with parkinsonian syndrome responded to carbidopa-levodopa
drug therapy [8]. Meanwhile, the conditions of other patients that mani-
fested AEO were deteriorated by the infusion of LCIG, and the severity of
AEO was markedly decreased by discontinuing the use of LCIG. This was
also evident in previous patients with PD [6,7]. Therefore, the role of
levodopa therapy remains controversial. Subthalamic nucleus deep brain
stimulation (STN-DBS) produces the time elapsing between the end of the
eye-closing phase and the beginning of the eye-opening phase [11]. One
study of STN-DBS demonstrated two subtypes, in which AEO either proved
to be a side effect or was improved by STN stimulation, and AEO was not a
specific side effect of target stimulation but occurred at higher voltage
thresholds [4]. Patient 1 with deteriorated AEO had dyskinesia, but dyski-
nesia was not observed during the disease course of patient 2. Dyskinesia is
considered to be caused by pulsatile dopaminergic stimulations and is com-
monly accompanied by dopamine activity fluctuations in the brain. In one
PD patient, it was reported that AEO dose-dependently responded to levo-
dopa [5]. The different responses to LCIG might be due to the fluctuation
in dopamine brain levels during LCIG treatment.

AEO is a common form of blepharospasm in progressive supranuclear
palsy (PSP), and the cranial dystonia is largely unaffected or aggravated
by levodopa treatment [3]. In PD, cranial dystonia, including blepharo-
spasm, was less frequently observed than PSP, and it occurred under
wearing-off states and responded to levodopa, or the dystonia also observed
under a “peak-dose” effect of levodopa [12]. AEO in our patients had no ap-
parent characteristics of blepharospasm and parkinsonism responded to
levodopa, and both patients did not experience early falling or eye-
downward restrictions. This supports our hypothesis that AEO in our pa-
tients might have been due to PD. As a limitation, if the MDS-UPDRS-III
score were used, the relation between off-periods and AEO could be found.

These two PD patients raise the concern as to whether AEO is a critical
symptom for the indication of LCIG treatment.
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