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Abstract

Background:
Jaw-opening dystonia (JOD) is an unusual manifestation of Parkinson’s disease (PD) appearing in on-
periods or off-periods. We present the case of a PD patient who presented with episodic JOD considered
as off- and on-dystonia based on L-dopa concentration and improved by FOslevodopa-foscarbidopa
Continuous Subcutaneous (FOCS) infusion.

Case presentation:
A 55-year-old man with a 14-year history of PD was hospitalized for induction of FOCS infusion therapy
to control motor complications and wearing-off phenomena. The symptoms of JOD began with mild
tightness in the lower jaw, followed by sudden involuntary JOD lasting for a few seconds at off-periods.
After initiating the treatment by FOCS infusion, mild JOD appeared, coinciding with a relatively lower level
of L-dopa concentration in the afternoon, despite the patient’s relatively good movement symptoms.
Optimizing the administration rates of FOCS infusion during the day and night by adding an additional
dose resulted in near-complete relief of JOD.

Conclusions:
JOD can occur in both off-dystonia and on-dystonia in PD based on L-dopa concentration and is
treatable with FOCS infusion, a new and minimally invasive device-aided therapy.

Background
Jaw-opening dystonia (JOD) is an unusual manifestation of Parkinson’s disease (PD). Response to
botulinum toxin or deep brain stimulation (DBS) has recently been reported in several cases of severe
JOD that appeared in on-periods or off-periods.[1, 2] We report the case of a patient with a 14-year history
of PD who presented with episodic JOD that could be considered off- and on-dystonia, that showed
significant improvement following treatment by FOslevodopa-foscarbidopa Continuous Subcutaneous
(FOCS) infusion.

Case presentation
A 55-year-old man with a 14-year history of PD was hospitalized for induction of FOCS infusion therapy
to control motor complications and wearing-off phenomena that occurred when taking tablets. Regular
medications for PD included a total of 4.5 tablets of levodopa/carbidopa (100/10 mg) divided into seven
doses, cabergoline 2 mg/day, and rasagiline 1 mg/day. The symptoms of JOD began with mild tightness
in the lower jaw, which he was aware signified initiation of an attack, followed by sudden involuntary JOD
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lasting for a few seconds, accompanied by blepharospasm (Video 1). Using a previously described
method, we employed high-performance liquid chromatography to measure L-dopa concentration in
blood after taking oral levodopa/benserazide tablets, following an overnight fast and a medication-free
period of at least 11 hours.[3] JOD occurred in the morning before and immediately after oral
administration, and 3 hours after oral administration. The JOD could initially be considered as off-
dystonia based on the lower concentration of L-dopa and findings of neurological examination
conducted simultaneously at each time point (Fig. 1). The patient chewed gum constantly to alleviate the
symptoms, which is considered a sensory trick. Additional motor complications included other types of
dystonia such as toe-curling and foot inversion, wearing-off lasting for 3 hours, and non-troublesome
dyskinesia immediately after taking tablets.

For relief of his motor complications, we initiated FOCS (Vyalev®, Abbvie, Tokyo, Japan) infusion, which
was approved in Japan on July 26, 2023. In treatment by FOCS infusion, foslevodopa-foscarbidopa,
which is a known levodopa/carbidopa phosphate prodrug, is delivered continuously for 24 hours/day via
minimally invasive subcutaneous infusion.[4] Foslevodopa-foscarbidopa hydrate (240/12 mg/mL)
contains the equivalent dose of oral levodopa/carbidopa (170/42.5 mg/mL). In terms of L-dopa
concentration, we found that FOCS infusion maintained a higher level of L-dopa concentration compared
with a single oral administration, leading to on-periods lasting most of the daytime. However, very mild
JOD sometimes reappeared, coinciding with a lower level of L-dopa concentration in the afternoon,
despite the patient’s relatively good movement symptoms (Fig. 2). The daytime L-dopa measurements
illustrated that episodic JOD might be considered to occur in on-periods as well as off-periods. Finally,
optimizing the rate of administration (0.39 mL/h [levodopa/carbidopa 66.3/16.6 mg/h] during daytime
and 0.25 mL/h [levodopa/carbidopa 42.5/10.6 mg/h] during nighttime) by adding an additional dose
(0.25 mL [levodopa/carbidopa 42.5/10.6 mg]) resulted in near-complete relief of motor complications,
including JOD (Video 2).

Discussion and conclusions
JOD is a rare and refractory form of dystonia in Parkinson’s syndrome that significantly impacts quality
of life and can be life-threatening.[1, 2, 5] Previous studies have indicated improvement in JOD with
botulinum toxin or DBS.[1, 2] However, botulinum toxin could not completely eliminate JOD and its
excessive effectiveness in muscle relaxation risks impairing the ability to eat. DBS is a very invasive
treatment that can cause secondary dystonia.[6] We propose FOCS infusion as a potential treatment
option for JOD in patients with PD.

PD patients can experience several types of dystonia: at wearing-off, peak-dose, on-periods, or fluctuation
periods.[6] The emergence of these motor complications is related to the narrowing therapeutic window
of levodopa with disease progression.[7] Previous studies in PD patients have reported that JOD can
manifest in off- or on-periods.[1, 2, 8] In our case, JOD had the distinctive features of jaw spasm and
severe pain, and occurred in both wearing-off and on-periods depending on L-dopa concentration. Studies
focusing on the association between L-dopa concentration and dystonia in PD patients are lacking.
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Interestingly, in the present patient, the JOD also occurred at relatively lower levels of L-dopa
concentration during on-periods, suggesting that maintaining a very narrow optimal range of L-dopa
concentration even in on-periods might relieve JOD. Thus, continuous dopaminergic stimulation could
help maintain an optimal level of L-dopa concentration and minimize fluctuations.

FOCS infusion is a breakthrough treatment for continuous subcutaneous delivery of foslevodopa-
foscarbidopa (a formulation of levodopa/carbidopa prodrugs that has solubility) for relief of motor
complications in patients with advanced PD.[9] FOCS infusion is minimally invasive, requires no surgical
procedures, and can reduce various motor complications by maintaining an optimal level of L-dopa
concentration equivalent to levodopa-carbidopa intestinal gel.[9, 10] FOCS infusion appears to be a
suitable treatment option for complex and refractory dystonia, such as in the JOD that occurred in the
present patient.

In summary, JOD is an unusual manifestation in PD patients that can occur in both off-dystonia and on-
dystonia and is treatable with FOCS infusion, a new and minimally invasive device-aided therapy.

Abbreviations
DBS
deep brain stimulation
FOCS
FOslevodopa-foscarbidopa Continuous Subcutaneous
JOD
Jaw-opening dystonia
PD
Parkinson’s disease
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Figures

Figure 1

L-dopa concentration at oral intake

L-dopa concentration in blood according to time after oral intake of two levodopa/ benserazide tablets
(100/25 mg). The concentration rose sharply immediately after administration, peaked after 15 minutes,
and declined at 2 hours. The black triangles indicate on-periods, and the white triangles indicate off-
periods. The on-periods showed a slight delay from peak blood concentration, approximately 30 minutes
to 2 hours after oral administration. Jaw-opening dystonia (JOD) occurred in the off-periods.

JOD; jaw-opening dystonia
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Figure 2

-dopa concentration at FOslevodopa-foscarbidopa Continuous Subcutaneous (FOCS) infusion

L-dopa concentration was measured between 8:00 and 16:00, during FOCS infusion therapy. The dose
rate was switched from 0.37 mL/h during sleep to 0.39 mL/h at 8:00. Compared to the rapid steep and
decline by oral intake, FOCS infusion maintained a high L-dopa concentration of around 10 nmol/mL.
However, mild jaw-opening dystonia (JOD) reappeared during on-periods. Following an additional dose of
FOCS infusion (arrow), disappearance of JOD correlated with the increase in L-dopa concentration.

JOD; jaw-opening dystonia
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