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Chiropractic care for low back pain, gait and posture in a patient
with Parkinson’s disease: a case report and brief review
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Abstract: Parkinson’s disease (PD) is a progressive neurological disorder with cardinal motor features of
tremor, bradykinesia, muscle rigidity, impaired gait and posture. Muscular pain or arthralgia is a common
non-motor symptom in PD. The PD-related pain is probably attributed to a combination of altered posture,
abnormal muscle tone, and truncal dystonia. A 59-year-old male taxi-driver with PD treated with levodopa
for 18 months complained of progressive low back pain and gait difficulties that prevented him from
normal activities in the past 2 months. Magnetic resonance imaging showed degenerative disc disease with
multiple levels of bulging discs in the lumbar spine. After 35 chiropractic sessions, there was a significant
improvement in various aspects of well-being, including pain resolution measured by a numeric rating
scale, physical and mental improvement measured by the Parkinson’s Disease Questionnaire, gait stability
depicted by gait cyclogram, and better postural alignment and stability assessed by radiographic parameters.
The current study may serve as an example of spinal manipulation showing the potential to address gait and
posture problems associated with pain in a patient with PD. Aging changes in the muscles, bones and joints
may accompany PD. Although PD itself is an incurable neurodegenerative disease, functional capacity of
the musculoskeletal system can be enhanced by different types of manual therapy, by means of improving
muscle strength, joint mobility, and postural balance. The actual duration in sustaining improved outcomes
following a course of manipulative intervention remains to be determined.
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Introduction
Parkinson’s disease (PD) is a neurodegenerative disorder
that affects mainly the dopaminergic neurons in the
substantia nigra pars compacta (1). PD is classified as an
extrapyramidal and movement disorder in the ICD-10CM (G20-26) (2). Pain is a common non-motor symptom
in PD that markedly impacts patients’ quality of life, with
prevalence from 40% to 75% of those with PD (3). PD
pathology is thought to have a modulating effect on pain

sensation, which could amplify pain (4). Patients with motor
symptoms such as rigidity, gait difficulty, and postural
instability have a higher frequency and severity of painful
symptoms (5,6), while those with solely tremor symptoms
is not associated with pain (5). It is speculated that patients
with motor symptoms have difficulties in executing
repetitive movements and performing daily tasks, and
repeated efforts to perform tasks may trigger pain (5,6).
There is no cure for PD itself, but medications can
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offer benefits in terms of controlling the motor and
painful symptoms (7). In treatment of PD-related pain,
dopaminergic agents, analgesics, antidepressants and
physical therapies are commonly employed (8). Aging
changes in the muscles, bones and joints may accompany
PD and also impact performance at work or of daily tasks.
Functional capacity of the musculoskeletal system can be
enhanced by different types of manual therapy, by means
of improving muscle strength, joint mobility, and postural
balance. Presented is a case of PD with pre-existing low
back pain. While the musculoskeletal pain was resolved
with chiropractic intervention, stable dynamic gait, better
postural alignment and stability were achieved concurrently
as well. The current study may serve as an example of
chiropractic manipulation showing the potential to address
gait and posture problems associated with pain in a patient
with PD. Non-pharmacological interventions are often
required for a specific indication when these would benefit
the individual patient. The potential contribution of
manipulative treatments in PD should not be overlooked.
We present the following article in accordance with
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/acr-21-27).
Case presentation
A 59-year-old Chinese male taxi-driver presented with
progressive lower back pain radiating to the right leg and
walking difficulty for 2 months. The patient reported a
three-year history of work-related back pain. Pain was
usually minimal (average intensity 2/10 on an 11-point
numeric pain rating scale), but aggravated (intensity
4/10) by driving for a long time or lifting heavy objects.
He had PD diagnosed 18 months ago with and initially
responded to levodopa. After 1 year on levodopa, he felt
progressively worsening stiffness of the legs, difficulty in
initiating walking, forward-stooped posture, and balance
problems. He had sought treatment from an orthopedic
surgeon. Brain magnetic resonance imaging (MRI) and
extracranial magnetic resonance angiography excluded
stroke or cerebral pathologies. Spine MRI showed cervical
and lumbar spondylosis, intervertebral disc prolapses from
L1/L2 to L5/S1 levels with compression of bilateral S1
nerve roots, compatible with S1 radiculopathy caused by
lumbar disc herniation. The patient had tried physiotherapy
but stopped engaging it due to unbearable pain during the
lumbar traction procedure. His current oral medication
included levodopa and non-steroid anti-inflammatory drugs,
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although both did not properly control his motor symptoms
or pain. Over the past 2 months, his back pain and walking
difficulty got worse with comorbid insomnia and depressed
mood. The patient rated the maximum intensity of his back
pain as 8 out of 10 on a numeric rating scale. He could not
continue driving taxi and making daily tasks.
At presentation, he showed bradykinesia and difficulty
walking. Examination revealed features of stiffness in
bilateral cervical paraspinal, upper trapezius and scalene
muscles, tenderness and spasms of the right L5–S1
paraspinal muscles and diminished motor strength in
right hip flexion and knee extension (grade 4/5). Standing
EOS ® radiographs (Figure 1A) revealed characteristic
features of PD, including forward head, stooped posture,
straightening of the lumbar spine, slightly flexed hips and
knees, and anterior deviation of the center of gravity of the
head (COG). Chiropractic treatment consisted of thermal
ultrasound therapy to the hypertonic muscles and high
velocity, low amplitude spinal (upper thoracic and lumbar)
manipulation to reduce intervertebral restriction. At the
end of daily treatment for 5 consecutive days, the patient
reported improvement in back and leg pain, walking ability,
and insomnia symptoms. Intermittent motorized spinal
traction (MID Series, WIZ Medical, Korea) was added to
the second phase of treatment plan as spinal decompression.
The patient had treatment sessions three times per week. At
11 weeks after initiating treatment, there was a significant
improvement in various aspects of well-being, as evidenced
by complete pain resolution (intensity from 8/10 to 0/10 on
a numeric rating scale), a significant decrease in Parkinson’s
Disease Questionnaire scores from 70 to 10 (PDQ-39
scores range from 0 to 100 with higher scores indicating
worse level of disabling dyskinesia) (9), better postural
stability (noticeable changes of X-ray parameters, as detailed
on Figure 1B), and stable gait performance (accurate foot
stride, regular heel strike and symmetric center of pressure
crossover between strides depicted on gait cyclogram,
Figure 2). There were no treatment-related adverse events
reported. For a summary timeline events, please see Figure 3.
All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committees and with the Helsinki
Declaration (as revised in 2013). A written informed
consent was obtained from the patient.
Discussion
Pain is a common non-motor symptom in PD that
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Figure 1 Postural parameters assessed on a sagittal standing full-spine EOS® radiograph. (A) Initial radiograph revealed forward head,
stooped posture, straightening of the lumbar spine, and slightly flexed hips (and knees). The center of gravity (COG) of the head was
anteriorly deviated. (B) A repeat radiograph 11 weeks later showing substantial improvement in the most of the postural parameters. The C7
plumb line (dashed red line) is drawn from the center of the C7 vertebra in a caudal direction. The line should connect with, or be within
5mm of, the superior-posterior endplate of S1. In the sagittal plane, the line of COG (dashed yellow line) falls slightly behind the hip joint
in well-aligned subject.

markedly impacts patients’ quality of life. PD-related pain
is often experienced in the neck, upper back, and the legs,
probably related to an exertion of the musculoskeletal
system, such as head dropping, antecollis, thoracic kyphosis,
camptocormia, truncal dystonia and gait disturbance (3).
Pain may also originate from the normal age-related
orthopedic comorbidities, such as degenerative joint
changes, osteoporosis, and sarcopenia (8,10). However,
approximately 8% to 40% of PD patients experienced pain
predating the onset of motor features by years (10,11).
To put pre-motor pain in context, pain perception is not
simply a comorbidity of motor disability in early PD (8).
Many areas and neurochemical systems of the central
nervous system involved in the processing and modulation
of pain are affected by PD (5). The pre-motor stage reflects
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early structural changes in the lower brainstem nuclei
and peripheral nervous system, including the autonomic
and enteric ganglia (10). Pathological findings of neuritic
deposition of α-synuclein (a presynaptic neuronal protein) in
the peripheral nerve fibers and skin denervation suggest that
small-fiber neuropathy of idiopathic PD may contribute to
the aberrant pain perception (12). In an autopsy study of an
elderly cohort with Lewy body-related α-synucleinopathy,
Lewy body was found in both the central and peripheral
nervous systems, including the spinal cord, dorsal root
ganglia, and preganglionic sympathetic nerves, of patients
with PD (13). It is possible that the pathological processing
of peripheral nerve degeneration in early PD, rather than
simple pain perception, may progress to central nociceptive
dysfunction (8).
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Figure 2 A comparison of change in walking cycle. The traces (red butterfly plots) representing the trajectory of center of feet pressure (COP)
on the instrumented treadmill (GHW Gait analysis & exercise system, GHiWell Co., Ltd., Korea). (A) Before treatment, the cyclogram
depicted more forefoot contacts, irregular stride lengths, great variations of stepping locations (blue intersected area), and wider base of
support. (B) After a course of chiropractic treatments, accurate foot stride, regular heel strike and symmetric COP crossover between strides
were noted. The change of walking ability through pattern recognition correlated with patients’ gait stability.
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Figure 3 Clinical timeline of the presenting case.

The impacts of pain and motor disabilities may lead to
a combination of physical dysfunction, depression, illness
behavior and social interactions. Levodopa, a precursor
of dopamine with antiparkinsonian properties, remains
the single potent medication for motor symptoms of
PD. Levodopa can normalize pain-induced activation in
nociceptive pathways and raise pain thresholds in PD (6).
For PD-related peripheral neuropathic and central pain
that does not respond to anti-parkinsonism medications, coanalgesics against neuropathic pain, i.e., anticonvulsants and
tricyclic antidepressants, are worth trying (8). The evidence
for using analgesics or non-steroid anti-inflammatory drugs

© AME Case Reports. All rights reserved.

on pain relief in patients with PD is limited (14). Deep
brain stimulation targeting the subthalamic nucleus and
globus pallidus only has a negligible to mild effect on a
specific type of PD-related pain (i.e., disabling trunk flexion
due to camptocormia) (10). Traditionally, PD-related
pain is categorized into five domains: musculoskeletal,
dystonia-related, radicular/neuropathic, akathitic, and
central pain (14,15). Of the diverse mechanisms of PDrelated pain, musculoskeletal pain is the most common
form, accounting for 40–90% of reported pain in PD
patients (14). Complementary remedies for managing PDrelated pain such as physiotherapeutic and chiropractic
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treatments are espoused, consisting of focused management
of pain, strength and flexibility, and postural motor
retraining (14,16).
Rigidity is a motor impairment with the strongest
association with pain, while tremor does not show any
significant association with pain in PD (5). It has been
proposed that rigidity contributes to musculoskeletal pain
due to its potential for altering normal posture, leading to
stiffness, reduced flexibility and altered body mechanics (5).
Rigidity, muscular tension and poor postural reflexes can
also lead to balance deficits and postural instability (17).
Pharmacological treatment or deep-brain stimulation for
patients with PD is usually insufficient to control gait and
balance adequately (18). Clinical trials have documented
motor improvement in patients with PD following an
8-week physical rehabilitation (19), a 6-week osteopathic
manipulation (17), or even a single-session of osteopathic
treatment (20). Manual therapies, broadly speaking,
are primarily used to treat musculoskeletal issues, with
emphasis on a range of strategies to mobilize restricted
structures and relieve neural compromise, and maximize the
functions of contracted joints and affected muscles (21,22).
As seen in the current case, reduced pain and improved
gait stability observed after chiropractic care (Figure 2)
were in line with previous reports documenting promise of
chiropractic interventions for those with PD (23,24). It is
speculated that pain relief following manipulative remedies
may improve neural proprioception of muscles, motor
functions, and postural balance (22).
Gait is one of the hallmarks for disease progression
in patients with PD but there is no gold standard for
tracking disease progress (24). Patients with PD with axial
disability will typically adjust their movement pattern in
order to move slowly and safely to avoid falls or injuries.
With further disease progression, gait instability in the
mediolateral plane may occur, as reflected in an abnormal
tandem gait test (18). Instrumented treadmill analysis
systems can implement and measure stepping paradigms
during ambulation. The overlaid graphical display of
dynamic center-of-pressure (COP) trajectory in patients
with PD showed distorted butterfly wing feature (25) and
reduced anteroposterior foot placement accuracy (26), as
seen in Figure 2A. Dynamic gait cyclogram provides a new
and intuitive way to analyze gait abnormalities of patients
with PD (25). Changes of COP parameters significantly
reflect patients’ gait patterns. The current findings and
previous research (17) have demonstrated manipulative
therapies can improve balance and motor function in
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individuals with PD. The limitations of this study were the
small number of patients, the lack of a control group, and
short follow-up period. The actual duration of sustaining
improved outcomes following a course of manipulative
intervention remains to be determined.
Conclusions
Presented is a case of PD in a patient exhibiting characteristic
posture of PD, gait difficulty and low back pain, which were
improved by 11 weeks of chiropractic manipulation. The
current study may serve as an example of spinal manipulation
showing the potential to address gait and posture problems
associated with pain in a patient with PD.
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