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Introduction

Parkinson’s Disease (PD) is a progressive neurodegenerative

Abstract

The occurrence for patients who have the co-existence of Parkin-
son’s Disease (PD) and Myasthenia Gravis (MG) is rare. This study at-
tempted to investigate the feasibility of physical therapy on a patient
with PD and MG. A 56-year-old male patient had MG for 42 years and
PD for 10 years. He received physical therapy, including the 5-minute
gait training and balance training, twice per week for 8 weeks. Quanti-
tative Myasthenia Gravis Score (QMGs), Modified Barthel Index (MBI),
Berg Balance Scale (BBS), and Parkinson’s Disease Questionnaire
(PDQ-39) were used at baseline and post-intervention evaluation. The
Unified Parkinson’s Disease Rating Scale (UPDRS) activities of daily liv-
ing part (UPDRS-II) and motor part (UPDRS-III) were performed every
two weeks until the end of intervention. After the intervention of 8
weeks, QMGs decreased by 3 (-43%), BBS increased by 4 (9%), MBI
increased by 12 (14%), and PDQ-39 decreased by 5 (-11%). UPDRS-II,
UPDRS-IIl and total UPDRS gradually decreased by 2 (-14%), 6 (-18%),
and 8 (-17%) respectively during the intervention. With improved re-
sults of clinical scales, motor and ADL functions of this patient were
enhanced. Our results suggested that physical therapy on the patient
with PD and MG was feasible and effective, which deserves more at-
tention and warrants further research.

Keywords: Parkinson’s disease; Myasthenia gravis; physical therapy;
UPDRS.
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disease, which is characterized by the disruption of the neu-
rotransmitter system with the loss of dopaminergic neurons
[1]. Myasthenia Gravis (MG) as prototypic autoimmune disease
shows as muscle weakness due to the neuromuscular junc-
tion disorder. It is usually caused by specific antibodies bind-
ing to the acetylcholine receptor, which leads to the decreased
amount of acetylcholine activated the receptor and repetitive
weakness of muscles [2]. The co-existence of PD and MG in
an individual is exceptionally rare. To our knowledge, only 29
cases diagnosed as PD and MG have been reported since 1987.
The common symptoms of patients with PD and MD mainly in-

drop [3]. Previous study mainly focused on the drug therapy for
this kind of patient, but it has little benefits on alleviating mo-
tor symptoms and improving motor function of the patient [3].
Physical therapy, as a non-drug intervention, has been proven
as effective in patients with PD or MG, and plays an important
role to compensate the limitation of drug therapy [4].

Recently, gait training and balance training as non-drug in-
terventions for PD has gained more and more recognition. Gait
training is aimed to promote patient’s standing and walking abil-
ity. According to the evidence-based analysis, gait training was
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a common intervention and proven as effective in improving
stride length and balance while walking for PD patients [4]. An-
other meta-analysis showed that gait training with external au-
ditory cues could enhance gait velocity and step length among
PD patients further, when compared with gait training without
cues or with visual cues only [5]. Furthermore, balance training,
such as Single Leg Stance (SLS) and weight shifting, is also im-
portant for PD patients to improve postural control and prevent
the falls [6]. A previous randomized controlled trial showed that
SLS training was more effective in improving dynamic balance
with higher Berg Balance Scale (BBS) scores than resistance
training in PD patients [7]. Additionally, a few pilot studies also
verified the feasibility of the SLS training on improving balance
function in patients with mild MG [8,9]. However, the evidence
about the feasibility of physical therapy on patients with PD and
MG is still unknown.

As far as we know, in previous studies, no one had applied
physical therapy on individuals diagnosed with PD and MG. The
investigation of physical therapy as the non-drug intervention in
this kind of patients is needed. In the present study, we report-
ed a new case diagnosed as PD and MG, and applied 8-week
physical therapy on this patient to investigate the feasibility and
effectiveness of physical therapy. We hypothesized that physical
therapy would improve physical capacity and Activity of Daily
Living (ADL) function.

Case description

A 56-year-old male patient, who developed bilateral ptosis
and double vision since 1977, was diagnosed as MG with the
neostigmine test (+) in the same year. The muscle weakness oc-
curred mostly at the end of the day and decreased after rests.
The patient was treated long-term with Pyridostigmine, and the
ptosis alleviated. In 2009, the patient gradually developed bra-
dykinesia and the decreased swing on his left upper limb when
walking. The resting tremor was not observed. In a month, he
was diagnosed as PD by a neurologist. After the diagnosis, the
patient was being treated with Rasagiline 1 mg g.d. and Pyr-
idostigmine 60 mg t.i.d., then the symptoms of PD were obvi-
ously alleviated. In March 2011, MG’s conditions aggravated
with worse bilateral ptosis and double vision, dysarthria, and
dysphagia. Then the immunoregulatory therapy was used and
the symptoms of MG relieved. After diagnosed as thymus hy-
perplasia via Magnetic Resonance Imaging (MRI), an extensive
thymectomy was performed under endotracheal anesthesia on
December 20%, 2011. After the surgery, the patient was treated
with Pyridostigmine 60 mg t.i.d. and Prednisolone 15 mg q.d.
Bradykinesia and the resting tremor remained. In the case of
stable control by drug therapy, the physician thought that it was
necessary for the patient to improve motor function via non-
drug therapy. Therefore, the patient was transferred to the De-
partment of Rehabilitation Medicine.

This case study was approved by the ethical committee of
the First Affiliated Hospital, Sun Yat-sen University (Ethics no.:
[IT-2020-145). This patient was informed of the study protocol,
and all questions were explained in detail. Informed written
consent was obtained prior to data collection. This patient was
free to withdraw from the study at any time without provid-
ing a reason. The Declaration of Helsinki was strictly followed
throughout the course of the study.

Physical therapy protocol

From July 2019 to September 2019, the patient received
physical therapy in the morning twice per week for 8 weeks,
totaling 16 sessions. Each session of intervention lasted 45 to 60
minutes. A licensed physical therapist who was not involved in
the study instructed the patient to complete the intervention.
The physical therapy included the following two items:

(1) The 5-minute gait training: There were 14 auxiliary lines
on the ground as visual cues to provide feedback for the patient.
Each line was one meter apart, and thirteen meters in length in
total. The patient was asked to walk along the auxiliary lines
with @ minimum number of steps, then he turned back and re-
peated for 5 minutes. A physiotherapist monitored the patient
to keep him safe and provided auditory cues, such as “Increase
swing arms” and “Focus on your steps”. The gait training was
performed 5 times. There was a 3-minute break between every
two sessions of gait training. If the patient felt too fatigue to
continue on, the gait training would stop, and he was allowed
to have a sufficient rest.

(2) Balance training: The balance training included the
30-second SLS and the Center of Mass (COM) shifting training.
In the SLS training, the patient was instructed to lift one foot
up to the knee and keep balance as long as possible. After 30
seconds, he would return to standing on both feet and have
a break of 10 seconds. Then the patient alternated to lift the
other foot and repeated. The SLS training was performed with
5 repetitions on each side. In the COM shifting training, the pa-
tient stood on both feet and was instructed to lean forward or
sidewise to reach the physical therapist’s hands. The COM shift-
ing training was repeated for 5 repetitions. The physical thera-
pist provided necessary assistance to prevent falls.

If motor fluctuation occurred during the intervention period,
the patient would be asked to stop the current training and
have a sufficient rest. A physical therapist would perform pas-
sive Range Of Motion (ROM) training and Proprioceptive Neuro-
muscular Stimulation (PNF) training to maintain ROM of joints
and decrease myotonus.

Evaluation

All evaluations were conducted in a separate physical thera-
py room of the First Affiliated Hospital, Sun Yat-sen University.
The primary outcome, the Unified Parkinson’s Disease Rating
Scale (UPDRS) activities of daily living part (UPDRS-II) and mo-
tor part (UPDRS-IIl), was measured every two weeks. All UPDRS
assessments were conducted on Friday per two weeks, and
patient was required to not do vigorous physical activities be-
fore the evaluation. Secondary outcome measures included the
Quantitative Myasthenia Gravis Score (QMGs), the Modified
Barthel Index (MBI), BBS, and Parkinson’s Disease Question-
naire (PDQ-39).

The UPDRS is the common evaluation scale with 4 parts (I:
mentation, behavior, mood; II: activities of daily living, 1ll: mo-
tor, IV: motor complications) and 42 items in total [10]. Parts | to
Il were scored on a 0-4 rating scale, and part IV was scored with
yes and no ratings. These 4 parts provided a systematic and
comprehensive evaluation of physical capacity, symptoms, and
daily participation for patients with PD. In this study, UPDRS-II
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and UPDRS-III were used to focus on assessing the motor and
ADL functions of this patient. The full scores for UPDRS-Il and
Il were 52 and 108 points, 160 points in total. Higher scores
indicate increased severity.

The QMGs is a 13-item scale used to quantify the severity
of MG [11]. The QMGs measures ocular, bulbar, respiratory,
and limb function, ranging from 0 (no myasthenic findings) to
39 (maximal myasthenic deficits). The MBI is a common clinical
assessment tool for ADL function with 10 items, 100 points in
total [12]. Higher scores indicate better function. Previous study
has proven the feasibility of MBI on evaluating the ADL function
of patients with PD [12]. The BBS consisting of 14 items requires
individuals to maintain or assume positions of varying difficulty
[13]. The ability to perform each task is graded from 0 to 4, with
a total possible score of 56. Higher scores indicate better bal-
ance. The PDQ-39 is the self-rating scale with 39 items for PD,
which involves mobility, emotion, social support, and cognition
sections [14]. Lower scores indicate better quality of life.

These variables were selected to assess the symptoms of MG
and PD, ADL function, balance, and the quality of life in this pa-
tient. More than one outcome variables were selected as we
aimed to comprehensively investigate the effects of physical
therapy on the physical capacity and ADL participation of this
individual with PD and MG.

Results

The patient completed all 16 sessions of physical therapy. No
motor fluctuation or adverse events occurred during the inter-
vention. Table 1 showed the evaluation results of scales used.
At baseline evaluation, QMGs was 7, MBI score was 83, and BBS
score was 45. UPDRS-II and Il scores were 14 and 33, respec-
tively, and total score was 47. After the intervention, QMGs de-
clined by 3 (-43%), MBI score increased 12 (14%), and BBS score
increased by 4 (9%). UPDRS-Il and Il decreased by 2 (-14%) and
6 (-18%), respectively, and UPDRS total score decreased by 8
(-17%). PDQ-39 showed a decrease of 5 (-11%) after the inter-
vention. Figure 1 showed the change tendency of UPDRS-II, Ill,
and total scores during the intervention.

e - N
( Table 1: Results of clinical scales. )
o %
Baseline Post-intervention Change? (%")
QMGs 7 4 -3 (-43%)
BBS 45 49 4 (9%)
MBI 83 95 12 (14%)
PDQ-39 47 42 -5 (-11%)
UPDRS
Total 47 39 -8 (-17%)
Il 14 12 -2 (-14%)
1l 33 27 -6 (-18%)

?Change score from baseline to post-intervention.
bThe percentage of change compared with baseline.
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Discussion

In this case study, a patient with the co-existence of PD and
MG received physical therapy for 8 weeks. The results support-
ed our hypothesis that physical therapy is feasible and effective
to improve physical capacity and ADL function of individuals
with PD and MG. To our knowledge, it was the first time that
physical therapy was applied on the patient with PD and MG.
Furthermore, the patient spontaneously reported that he was
willing to participate in the physical therapy and looked forward
to continuing the training at home after the study. We believe
that his motivation and positive attitude were significant com-
ponents of his successful participation.

Physical therapy improved physical capacity and ADL func-
tion in the patient with PD and MG

Based on our results, this patient exhibited improvements
in motor and ADL functions in terms of the decreased UPDRS-II
and Ill scores after the intervention. This finding is accord with
previous studies that UPDRS motor and ADL scores significantly
declined among PD patients who received non-aerobic gait ex-
ercises, when compared with PD patients taking only normal
physical activity [15,16]. According to a previous clinical study,
the Minimal Clinically Important Difference (MCID) for UPDRS-
Il was-1.8 and -2.3, and for UPDRS-IIl -5.2 and -6.5 [17]. The
changes of UPDRS in this study were consistent with it, and sug-
gested that the motor and ADL function had a clinically mean-
ingful improvement after the physical therapy. In addition, a
meta-analysis reviewed 39 studies about PD and showed that
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there was a mean decrease of 1.36 (95% confidence interval
0.30to0 2.41) in UPDRS-II scores and 5.01 (95%Cl 3.72 to 6.30) in
UPDRS-III respectively among PD patients after receiving physi-
cal therapy including gait and balance exercise [18]. Our results
matched the ranges of UPDRS scores of this meta-analysis. It
indicated that physical therapy in this study had a significant fa-
cilitation on this patient, although he also had MG, and the co-
morbid MG didn’t disturb the rehabilitation for PD in this study.
But compared to patients with only PD, the existence of muscle
weakness and decreased exercise tolerance in patient with PD
and MG needs extra attention to avoid the adverse event [19].

In addition, decreased QMGs indicated that physical therapy
also has an improvement effect on the symptoms of MG. How-
ever, previous studies about physical exercise on MG patients
were limited, and most of them focused on the recovery of
muscle strength [20]. We speculated that the alleviation of the
symptoms of MG may be due to the 5-minute gait training that
functioned as a mild endurance training to enhance exercise ca-
pacity of this patient, which is consistent with a previous case
study [21]. The increased scores of MBI added to the evidence
that physical therapy could improve the ADL function, and the
percentage of change in MBI (14%) was similar to that in UP-
DRS-1I (14%). In addition, there was an increase of 4 points in
BBS after the intervention, which matched the mean difference
of 3.71 (95%Cl 2.30 to 5.11) from a meta-analysis [18]. How-
ever, based on a published methodological research, the mini-
mal detective change (MDC) and MCID of BBS were 6.3 and 7
points, respectively [22]. The increase of BBS in this study didn’t
reach the minimal important change. It may be due to the short
intervention duration. A previous randomized controlled trial
with 21-session balance training on patients with PD showed an
increase of 7.0 points on BBS [23]. So, a further increase on BBS
in this case is expected after a longer period of physical therapy.
Decreased score of 5 points in PDQ-39 indicated that from the
patient’s perspective, there was a significant improvement in
the quality of life when the clinically important change in PDQ-
39 was determined as 1.6 points [24]. Although from the pa-
tient’s view, the physical therapy had an important change in his
life, we couldn’t rule out that it may be due to the Hawthorne
effect that overstated the effect of physical therapy [25].

The possible ceiling effect of physical therapy for patients
with PD

From Figure 1, we observed a plateau in UPDRS-IIl from week
8 to 10. It indicated that the effect of physical therapy on mo-
tor function of the patient decreased after the first four weeks
of physical therapy. This finding is consistent with a previously
published study, whose results showed that the UPDRS motor
scores of PD patients who received the LSVT’BIG therapy had a
significant decrease in the first four weeks, and then the decline
obviously moderated [26]. We speculated that the effectiveness
of physical therapy on improving motor function of PD patients
may have a ceiling effect, and the recovery of motor function
would slow down after receiving the same intervention for four
weeks. Therefore, physical therapists may properly increase
the difficulty of training or select another exercise program to
maintain the continuous improvement of motor function in PD
patients every four weeks in the clinical practice. Furthermore,
we also observed that the UPDRS-II score remained at 14 points
as pre-intervention evaluation after the first two weeks of in-
tervention phase, then it showed a decrement in the next four
weeks. We speculated that the improvement of ADL function in
the patient had ahysteresis of about 2 weeks, compared with

the motor function. As the ADL function is more complex and
comprehensive than the general motor function, the recovery
of ADL function may be based on the improvement of motor
function. A previous study from Nackaerts et al. [27] verified the
enhanced neural connectivity of cortical network from supple-
mentary motor area to primary motor cortex among patients
with PD after 6-week physical therapy. It suggested that motor
task training played an important role in the transfer of motor
learning to skill acquisition [27]. Therefore, we speculated that
it may take about 2 weeks for the promotion of physical capaci-
ty to transfer and integrate to the improvement of ADL function
in the cortical network. However, further research is needed to
prove our deduction.

Limitations

Limitations of this case study include the following two as-
pects. First, this patient received physical therapy twice per
week in the hospital, but we didn’t record other physical ac-
tivities that he participated in at other times. These unrecorded
physical activities may also contribute to the improvement of
this patient. Second, the intervention period in this study was
only 8 weeks. In the future, a longer period of intervention is
needed to observe the long-term effect of physical therapy on
patients with PD and MG.

Conclusion

In this case study, an 8-week physical therapy consisting of
the 5-minute gait training and balance training was performed
in a patient with PD and MG. To our knowledge, this is the first
report to use physical therapy on this kind of rare patient. Our
results suggested that physical therapy had a positive effect on
motor and ADL functions of this patient.
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