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Abstract: Background: Stooped posture was mentioned in the original description of the characteristic
features of Parkinson’s disease (PD). Since then, a variety of postural, bone, and joint problems have become
recognized as common aspects of the illness and deserve attention.
Methods: A Medline literature search for the period from 1970 to 2016 was performed to identify articles
relevant to this topic. Keywords for the search included posture, spine, bone disorders, fractures, joint
disorders, kyphosis, scoliosis, stooping, camptocormia, Pisa syndrome, frozen shoulder, anterocollis, dropped
head syndrome, and pain in combination with PD. The articles were then reviewed to summarize clinical
features, frequency, impact, pathophysiology, and treatment options for these conditions.
Results: Postural disorders (kyphoscoliosis, camptocormia, Pisa syndrome, dropped head syndrome), bone
mineralization disorders (osteoporosis, bone fractures), and joint disorders (frozen shoulder, dystonia
involving joints, joint pain) are often seen in association with PD. Treatment options for these conditions are
varied and may include medications, physical therapy, or surgical interventions.
Conclusions: Posture, bone, and joint disorders are common in patients with PD; they often produce added
disability, and they may be treatable.

In James Parkinson’s 1817 monograph “An Essay on the Shak-

ing Palsy,” which first described the illness that now bears his

name, he emphasized that a key clinical feature of Parkinson’s

disease (PD) is a “propensity to bend the trunk forward.”1 Since

then, disturbances of posture, the spine, and other bones and

joints have become increasingly recognized as important aspects

of the illness. For some patients, these problems are minor addi-

tive challenges to the movement problems caused by PD. For

others, they dominate the clinical picture and cause substantial

disability. We performed a literature search of the Medline data-

base for the period from 1970 to 2016 to systematically review

the literature on postural, bone, and joint problems associated

with PD. Key search words combined with PD included the

following: posture, spine, bone disorders, fractures, joint disor-

ders, kyphosis, scoliosis, stooping, camptocormia, Pisa syn-

drome, frozen shoulder, anterocollis, dropped head syndrome,

and pain. Our review of the available literature is presented

below, organized in 3 main sections: disorders of posture

(spine), bone disorders, and nonspine joint disorders.

Postural Disorders (Spine)
Kyphoscoliosis
Kyphosis is defined as an over-curvature or excessive rounding

of the spine (Table 1). Scoliosis is a lateral structural curvature,

usually coupled with vertebral rotation, that causes an asymmet-

ric deformity of the trunk.2 Despite the emphasis by James

Parkinson on forward stooping of posture (kyphosis) in PD, the

literature is surprisingly sparse on this topic. More has been

written about scoliosis, which is also common and is seen more

often in patients with PD than in the general older adult popu-

lation. Kyphoscoliosis refers to the presence of both scoliosis

and kyphosis.

Although various genetic, bone metabolic, hormonal, biome-

chanical, and neuromuscular insults are thought to cause pri-

mary idiopathic scoliosis, it has been suggested that, in PD, the

deformity might be a motor manifestation of the illness itself.3

In fact, 84% of patients with both parkinsonism and scoliosis
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exhibit leaning contralateral to the side of early or predominant

motor symptoms.4 This suggests that scoliosis may be associated

with levels of nigrostriatal dopamine deficiency.

Scoliosis is determined on the basis of the shape of the spine,

which appears as an ‘S’ or ‘C’ shape.3 The deformity cannot be

improved by passive movement or supine positioning, as is the

case with many other postural disorders. In addition to physical

disfigurement, kyphotic and scoliotic postures can impair limb

use, gait and balance, swallowing, and breathing and also can

produce pain and discomfort. Thus, these postural deformities

can exacerbate the overall functional disability already present in

PD.3

Patients may choose to nonsurgically alleviate associated pain

or surgically correct the spinal curvature. Spinal fusion appears

to be the only truly corrective solution to date. PD patients are

considered to be a particularly high-risk population for spinal

surgery. Ohyama et al. compared 2 different spinal fusion strate-

gies on patients with PD, and although correction was achieved

in both groups, those who had instrumentation from the infe-

rior thoracic vertebra to the sacrum experienced numerous

complications, including multiple subsequent surgeries, rod

breakage, pseudoarthritis, and infection.5 Patients who had

instrumentation from the superior thoracic vertebra to the

sacrum maintained their postural correction with high satisfac-

tion and minimal complications.5

Spinal braces are generally recommended for adolescents

with idiopathic scoliosis to stop curvature progression. A 2015

pilot study investigated the effectiveness of a special brace, the

“SpineCor Pain Relief Brace” (Spine Corporation Ltd.,

Chesterfield, UK), which was designed to reduce pain in

adults with degenerative scoliosis.6 Although the participants

did not have PD, most reported some pain relief and

improvements in functionality and activity, although ease of

use remained a concern. Further work is needed to better

understand the benefits and limitations of bracing in an older

patient population with PD.

Nonsurgical opportunities focus on pain relief rather than

spinal positioning. Over-the-counter or prescribed analgesics,

including nonsteroidal anti-inflammatory drugs (NSAIDs) like

ibuprofen, celecoxib, or acetaminophen, may ease accompany-

ing back pain. Epidural injections can help with pain, while

physical therapy may strengthen the back and increase mobility

in addition to relieving pain.7

Camptocormia
Camptocormia or “bent spine syndrome” was first described in

the medical literature in the 1800s. In 1915, the French neurol-

ogists Souques and Rosanoff-Saloff first proposed the term

“camptocormia” from the Greek words “kamptos” (to bend)

and “kormos” (trunk).8 Initially, camptocormia was thought to

represent a psychogenic conversion reaction. In fact, the term

was used during World Wars I and II to describe stressed young

soldiers who developed this strange posture, perhaps caused by

walking stooped in the battle trenches.9 Camptocormia is a pos-

tural disorder characterized by marked flexion of the thora-

columbar spine that worsens during walking, improves while

sitting, and disappears in the supine position (Fig. 1).8 Individu-

als generally can voluntarily straighten their posture while stand-

ing, but the spine gradually regains its flexed posture after a few

minutes. The abnormal posture can become fixed for some,

whereas others have variations due to factors like fatigue, stress,

or, in the case of patients with PD, on and off motor fluctua-

tions.9 There are no consensus criteria for diagnosing campto-

cormia, and although a figure of at least 45 degrees of

thoracolumbar flexion while standing or walking that resolves

in the supine position has been used,8 others have accepted

degrees of flexion as low as 15 degrees.

The exact pathophysiology of camptocormia remains uncer-

tain, but several factors may contribute, including muscular

rigidity, axial dystonia, and myopathy of the paraspinal mus-

cles.10 According to Doherty et al., pathological changes in the

basal ganglia or affiliated pathways, proprioceptive deficits, loss

of postural reflexes, rigidity, and dystonia may contribute to its

development.11

Camptocormia is now recognized as a fairly common feature

of parkinsonian and dystonic disorders. The reported prevalence

of camptocormia in PD varies from 3% to 17.6%, possibly due

to the absence of uniform diagnostic criteria and the use of

small sample sizes in most studies.3,12,13 Camptocormia does not

precede other motor features of PD, and patients with campto-

cormia tend to have more advanced PD than those without

it.10,14 Djaldetti et al. were the first to describe camptocormia

in PD in a 1999 case study of 8 patients.9 Development of

camptocormia occurred from the time of PD onset to 14 years

later. The authors mentioned spondyloarthrotic changes as a

potential risk factor for developing camptocormia in PD and

suggested that striatal, and especially putaminal, dysfunction

could be causative. In addition, the authors proposed that

camptocormia might represent a type of axial dystonia or an

extreme form of rigidity. Tiple et al. reported no correlation

between the degree of camptocormia and clinical or treatment-

TABLE 1 Postural disorders associated with parkinson’s disease

Disorder Treatment Options

Kyphoscoliosis • PT

• Spinal fusion

• Bracing

• Analgesia
Camptocormia • DBS within 18 mo of symptom

onset

• rTMS
Pisa syndrome • Stop cholinesterase inhibitors

• Anticholinergics

• Botulinum toxin injections
Dropped head
syndrome

• Adjust dopaminergic medications

• Lidocaine/ethanol injections

• Botulinum toxin injections

• PT

• Neck brace

• DBS (limited evidence)

PT, physical therapy; DBS, deep-brain stimulation surgery; rTMS,
repetitive trans-spinal magnetic stimulation.
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related variables, suggesting that nondopaminergic mechanisms

were most important.14

Regarding treatment, camptocormia is usually resistant to

antiparkinsonian drugs. Levodopa (L-dopa) is rarely effective and

is thought to sometimes induce camptocormia, perhaps as a

drug-induced truncal dystonia. Numerous other treatment

options have been tested, including psychotherapy,15 orthotic

use in combination with physical therapy,16 intrathecal baclo-

fen,8 corticosteroids,17 protirelin tartrate,18 botulinum toxin,8,19

immunoglobulins,20 deep-brain stimulation (DBS),8,21 and

orthopedic surgery,22 but these approaches are not predictably

effective.10,11 The lack of randomized-controlled trials and the

multifactorial etiology of camptocormia complicates treatment

for this condition. A 2015 study sought to identify prognostic

factors for a beneficial DBS effect on camptocormia and deter-

mined that a short duration of camptocormia best predicted

improvement from DBS. Patients who had symptoms for no

longer than 18 months before neurostimulation experienced the

most benefit. Schulz-Schaeffer et al. mentioned the develop-

ment of muscle pathology (intrafascicular fibrosis and fatty

degeneration) and skeletal degenerative changes as possible rea-

sons why camptocormia could be successfully treated with DBS

only within a certain time window.23 In 2014, Arii et al.

demonstrated that repetitive trans-spinal magnetic stimulation

could result in a significant short-term improvement of campto-

cormia. The mechanism for this effect is not yet known, but by

analogy to spinal cord stimulation, afferent blockade of sensory

pathways, excitation of descending brainstem motor pathways,

or disruption of akinetic corticostriatal activity may be involved.

It is a noninvasive intervention that shows promise as a therapy

for camptocormia in PD, but careful assessments are needed of

the long-term effects of repetitive trans-spinal magnetic stimula-

tion therapy on camptocormia. A case report on thoracolumbar

spinal fixation for camptocormia in a patient with PD described

good sagittal correction, but that patient required subsequent

anterior vertebral body fusion and experienced a prolonged and

complicated postoperative course. The authors concluded that

this option should only be considered for well-motivated

patients who are willing to undergo major reconstructive sur-

gery, and only if DBS is unsuccessful.22

Long-term complications of camptocormia can include neck

and back pain, difficulty swallowing, shortness of breath, visual

disruption, degenerative spinal disease, radiculopathies, late-

onset myopathy, soft tissue damage, and dystonia.11 Campto-

cormia is normally progressive and often becomes a serious

impairment to daily life.10

Pisa Syndrome
“Pisa syndrome,” also known as pleurothotonus, refers to a

noticeable lateral flexion of the torso and head as well as axial

rotation of the torso (Fig. 2). This abnormal tilted posture is

reminiscent of the leaning tower of Pisa, hence its name.3

Symptoms typically intensify in standing and sitting positions

and resolve in the supine position. Although there are no for-

mal diagnostic criteria for Pisa syndrome, Doherty et al. have

suggested that a diagnosis of Pisa syndrome may be made if lat-

eral flexion of the trunk is ≥10 degrees when standing and if

passive movement or supine positioning can resolve the abnor-

mal posture.11 Pisa syndrome may develop acutely over several

months or gradually over several years. A propensity to lean to

1 side when sitting and mild lateral flexion when walking are

often the first symptoms observed in Pisa syndrome. As the

condition progresses, patients may begin to experience pain, gait

imbalance, frequent falls, and dyspnea.11

In 1972, Ekbom et al. first described Pisa syndrome as an

acute axial dystonia triggered by prolonged exposure to neu-

roleptic drugs.24 Although Pisa syndrome is still linked to the

use of antipsychotics, it can also occur as a side effect of other

medications like cholinesterase inhibitors, and it also is viewed

as a possible comorbidity of neurodegenerative diseases like

PD.25 It has been suggested that cholinesterase inhibitors, when

used to treat dementia, may induce Pisa syndrome in patients

with PD, because it has been proposed that the primary

Figure 1 Camptocormia. Trunk flexion is most sever in the standing position and resolves when lying supine. Reprinted from: Doherty
et al. ©2011 with permission from Elsevier11.
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neurochemical pathology in Pisa syndrome might be cholinergic

excess or perhaps excess activity of cholinergic neurotransmis-

sion relative to dopaminergic, as occurs in PD.3 In support of

cholinergic hypotheses, it has been reported that about 40% of

patients with Pisa syndrome respond to anticholinergic medica-

tion therapy.3 Other neurotransmitters, including serotonin and

norepinephrine, have also been implicated in the pathogenesis

of Pisa syndrome.24

Castrioto et al. reviewed the possible pathophysiological

mechanisms for Pisa syndrome and concluded that asymmetrical

basal ganglia functioning was the most important contributor.

This is thought to cause asymmetric regulation of postural mus-

cle tone and altered integration of sensory information, resulting

in a misperception of body orientation and the adoption of an

asymmetric posture.26 Vaugoyeau and Azulay suggested that

patients with PD have impaired body orientation and that they

might be deficient in integrating visual, vestibular, and proprio-

ceptive input, which, in turn, can induce postural bending.27 In

contrast to this, Cannas et al. proposed that asymmetric muscu-

lar tone in paraspinal or trunk muscles, exacerbated by the

rigidity of PD, might induce lateral trunk flexion; asymmetrical

ipsilateral or contralateral hypertrophy of the paraspinal muscles

can often be visually detected in patients with Pisa syndrome.24

Most patients who have PD with Pisa syndrome tilt toward

the less affected side of the body, whereas approximately 34%

tilt to the more affected side.26 Patients who have PD with Pisa

syndrome sometimes experience more severe motor asymmetry

than those without it.28 A recent Italian multicenter study of

Pisa syndrome in patients with PD found the condition present

in 8.8% of 1631 patients. Those with the Pisa syndrome were

older and had longer disease duration, more advanced illness,

more frequent falls, and a poorer quality of life.29 They also

received higher doses of L-dopa and were more likely to be

treated with both L-dopa and a dopamine agonist. Osteoporosis

and arthrosis were more common in those with Pisa syndrome.

The management of Pisa syndrome remains a challenge. In

some cases, discontinuation of cholinesterase inhibitors, if pre-

scribed, or administration of an anticholinergic restored normal

posture.26 Botulinum toxin injections have also been mentioned

as a possible treatment.30,31 Over time, Pisa syndrome may

induce secondary changes in muscles, connective tissues, and

bone, resulting in scoliosis.24

Dropped Head Syndrome
Dropped head syndrome, also known as forward neck flexion

or anterocollis, is considered a rare feature of PD. The term

“disproportionate antecollis” has also been used, mainly to sig-

nify that the anterocollis is exaggerated compared with truncal

postural changes, but this term has typically been applied to dis-

cussions of dropped head syndrome in patients with multiple

system atrophy. Although incidence estimates in PD are gener-

ally around 6%, dropped head syndrome can severely disturb

the quality of life in affected patients.32,33

Dropped head is characterized by a chin-on-chest deformity

due to neck flexion, sometimes with minor thoracic or lumbar

spinal curvature, that may be correctable by passive neck exten-

sion (Fig. 3).11,33 Specifically, anterocollis is defined as marked

neck flexion of 45 degrees or more that is accompanied by an

inability to lift the head in sitting or standing positions. The

neck flexion is out of proportion to truncal flexion but may be

voluntarily overcome in early stages.11,33 A patient with

dropped head syndrome is sometimes able to transiently lift the

head out of the flexed position, although the abnormal posture

soon returns.3 Protruding neck extensor muscles that are firm

on palpation is an additional useful sign. In patients with PD,

the deformity often develops over the course of several days

and is exacerbated during off periods. Kashihara et al. reported

that the mean illness duration in patients with PD who devel-

oped anterocollis was 5.4 � 4.3 years, with the onset of

dropped head occurring from 6 months before initial motor

symptoms to 15 years afterward.34

A complete inability to normalize neck flexion may be seen

with the progression of dropped head syndrome. This may

result in muscle contracture, secondary spinal degenerative

changes, and cervical myelopathy.35 Patients report that pain

may accompany dropped head syndrome as a result of involun-

tary muscle spasm or secondary or associated degenerative joint

disease of the cervical spine.3 It has been reported that the

Figure 2 A patient with Pisa syndrome exhibiting substantial
lateral flexion to the right side. Adapted from: Tassorelli et al.
©2012 with permission from Wiley.28
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positioning sometimes restores itself to the upright or extended

position in the later stages of PD, perhaps because tonus of the

neck extensor muscles may come to exceed that of the flexor

muscles.24 In addition, anterocollis may recur as PD progresses,

even in patients who respond well to initial treatment.

Although the pathogenesis is debated, most believe that

dropped head is caused by dystonic muscle contractions (antero-

collis) or a myopathy of neck extensor muscles that results in a

dropped head position.3 It is also thought that increased axial

rigidity may underlie the condition in PD.24 Risk factors for

dropped head syndrome include female gender, PD severity,

degree of rigidity, and the akinesia-dominant PD subtypes.

Patients who have PD with a tremor-dominant subtype usually

do not develop dropped head syndrome. For some, dopaminer-

gic medications, especially dopamine agonists, can improve

dropped head. For others, these drugs are not helpful or can

even worsen the problem, perhaps by inducing dystonic dyski-

nesias.24 In patients whose dropped head appeared after intro-

ducing or increasing dopaminergic drugs, symptoms may

improve after drug reduction or discontinuation. In a study by

Kashihara et al., 8 of 15 patients who had PD with dropped

head syndrome showed improvement after adjustments of their

dopaminergic medication.34

The best treatment for dropped head syndrome is unclear.

“Sensory tricks,” which are often used in primary cervical

dystonia, are usually ineffective when applied to dropped

head.24 To date, muscle afferent blocking using lidocaine and

ethanol or botulinum toxin seems most effective. Muscle affer-

ent blocking, if performed correctly, can reduce muscle activity,

easing chin-to-chest positioning without causing weakness of

the muscles.36 Botulinum toxin may also reduce pain and mus-

cle stiffness associated with anterocollis but is considered less

effective than lidocaine in treating the postural abnormality

component.36 It has been reported that DBS can partially

improve dropped head, but there is not enough evidence to

justify the use of this technique solely to treat this problem,

because DBS has not been found to have demonstrable benefit

in other reports.32,36 Physical therapy may be helpful, but its

efficacy needs further exploration. Wearing a soft neck brace to

elevate the head may improve the patient’s vision and reduce

physical and mental discomfort.34

Cervical dystonia aside from the dropped head presentation

may also occur in patients who have PD as a dystonic compo-

nent of the illness or as a manifestation of drug-induced dys-

tonic dyskinesias.37,38

Bone Mineralization
Osteoporosis
Osteoporosis is a skeletal disorder characterized by decreased

bone mass and strength due to various factors that include

increased bone turnover, reduced bone mineralization, and

deteriorating bone architecture (Table 2). The World Health

Organization defines osteoporosis on the basis of bone densito-

metry scans as a bone mineral density (BMD) less than 2.5 stan-

dard deviations below the average for age, race, and gender.39

Patients are considered osteopenic if the BMD is between 1.0

and 2.5 standard deviations below the mean. There are multiple

risk factors for osteoporosis, and the most significant of these

are older age, female gender, reduced physical activity, and vita-

min D deficiency. It is now recognized that the risk for osteo-

porosis is significantly increased in patients with PD. Studies

have demonstrated that patients with PD have a BMD between

4.8% and 6.6% lower than controls adjusting for site of mea-

surement, age, and gender.40–43 Other studies have confirmed a

significant decrease in BMD in patients who have PD compared

with healthy individuals.44 Major associated factors in patients

with PD are immobility, decreased body mass index, and vita-

min D deficiency.45

Much of the research on osteoporosis has focused on vita-

min D deficiency as a major cause. There are multiple forms

of vitamin D, and synthesis of the active form, 1,25-dihy-

droxyvitamin D (1,25-[OH]2D), begins when ultraviolet light

is absorbed through the skin, converting a form of stored

cholesterol into vitamin D3. Through other mechanisms, the

liver and kidneys convert vitamin D3 into 1,25-(OH)2D,

which is then transported to the bones to increase mineraliza-

tion and strength. Based on the understanding of vitamin D

metabolism, it has been concluded that patients with PD tend

to have an increased risk for vitamin D deficiency due to

Figure 3 Dropped head is characterized by a chin-on-chest
deformity due to neck flexion, sometimes with minor thoracic
or lumbar spinal curvature, that may be correctable by pas-
sive neck extension. Reprinted from: Kashihara et al. ©2006
with permission from Wiley.34
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reduced sunlight exposure, poor dietary intake, and decreased

physical activity.46

Bone Fractures
It has been demonstrated that patients with PD aged 65 years

and older have a higher incidence of fractures compared with

the general elderly population.47 One population study demon-

strated that patients with PD had a new fracture rate of 46%

within 10 years versus 29% in control groups, with females hav-

ing a significantly higher risk than males.48 In PD, fractures are

most commonly located in the femur.47 Increased fracture risk

in PD may be attributed to postural instability with difficulty in

transfers and increased falls, orthostatic hypotension, and

decreased BMD. Anticholinergic drugs used to treat PD are also

associated with a higher risk independent of the stage of the dis-

ease, probably due to the negative effects of anticholinergics on

postural balance and cognition. Similarly, patients with PD who

are being treated for depression with tricyclic antidepressants

have also been shown to be at increased risk of fractures due to

the medications’ anticholinergic effects.49 After accounting for

confounders, such as history of falls, age, and gender, the signif-

icantly decreased BMD has also been positively correlated with

an increased number of fractures.47 The risk of fracture is signif-

icantly higher in women with PD, because they are more likely

to have a reduced BMD, especially after menopause.47

Treatment for osteoporosis and prevention of fractures in

patients with PD focuses on addressing the major associated

factors. Sato et al. (1999) demonstrated in a randomized, dou-

ble-blind, placebo-controlled trial of 86 patients with PD that

supplementation with 1a-hydroxyvitamin D3 in those who had

low serum 1,25-(OH)2D levels significantly reduced the risk for

fracture.50 Those authors showed that, although there was a

continued reduction in BMD in both the treatment and non-

treatment groups over the course of 18 months, the decline was

accelerated in the untreated group. The fall frequency was equal

in both groups, so it was concluded that the decreased fracture

rate was caused by the relatively higher BMD in the vitamin

D-supplemented group compared with the placebo group.

Other treatments to consider for increasing BMD are hormone-

replacement therapy for female patients and nutritional support

to improve body mass index.45 Suzuki et al. recently reported

that, in a randomized, double-blind, placebo-controlled trial,

supplementation with vitamin D3 significantly delayed progres-

sion of PD.51 This was thought to be related to the high con-

centration of vitamin D receptors on nigral dopaminergic

neurons. Thus, vitamin D may have a wider role in the treat-

ment of PD beyond its actions in bone metabolism.43

Attention to bone issues should also address contributors to

falling. Optimizing medication therapy for PD to minimize pos-

tural instability, physical therapy, the use of assistive gait devices,

and appropriate treatment of orthostatic hypotension and per-

haps cognition may help to reduce falls. It has been demon-

strated that resistive exercise not only increases BMD but also

reduces falls.52 Tai chi also reportedly improves postural stability

and mitigates falling.53

Joint Problems
Frozen Shoulder
Frozen shoulder, also called periarthritis or adhesive capsulitis, is

a condition in which there is spontaneous onset of pain and

gradual restriction of range of motion (ROM) in a shoulder in

the absence of any discernible joint abnormality (Table 3).54

Frozen shoulder can appear within 1 or 2 years before the onset

of typical motor features in patients with PD and can be consid-

ered a “premotor” feature of the illness.54 The characteristic

features of frozen shoulder include slow onset of pain, pain at

the insertion of the deltoid, sleeplessness, painful and limited

elevation and external rotation with restriction of both the

active and passive types, atrophy of the infraspinatus, and minor

localized tenderness. The course of frozen shoulder is described

as having 3 distinct chronological stages: a freezing/painful stage

that lasts from 3 to 9 months, a frozen/transitional stage that

lasts from 4 to 12 months and is characterized by waning pain

and highly limited ROM (during this stage, external shoulder

rotation is most restricted, followed closely by shoulder flexion

and internal rotation), and a thawing stage that lasts from 12 to

42 months and starts when ROM begins to improve and ends

once ROM fully returns.55 Frozen shoulder rarely occurs in

both shoulders simultaneously, but it may occur sequentially

and bilaterally in 40% to 50% of patients.55 Frozen shoulder can

clinically resemble other shoulder conditions early on, including

major trauma, rotator cuff tear or contusion, and subacromial

bursitis. The diagnosis is often 1 of exclusion. If no other shoul-

der pathologies are identified and if radiographs do not reveal

osteoarthritis or other abnormalities, then the diagnosis of fro-

zen shoulder can be given.55 The pathophysiological process is

not completely known but is believed to involve synovial

inflammation and fibrosis of the joint capsule.

TABLE 2 Bone mineralization disorders associated with parkin-
son’s disease

Disorder Treatment Options

Osteoporosis • Vitamin D

• Calcium

• Exercise

• Hormone-replacement therapy

• Alendronate

• Risedronate

• Ibandronate

• Zoledronic acid
Bone fractures Prevention through:

• Treating osteoporosis

• Stopping anticholinergics

• Treating dementia

• Treating orthostatic hypotension

• PT

• Exercise

• Nutritional support

• Assistive devices

• Tai chi

PT, physical therapy.
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Aside from the 1989 publication by Riley et al.,54 there is

sparse information about the incidence of frozen shoulder in

patients with PD, although it is frequently encountered in clini-

cal practice. Riley et al. suggested that the occurrence of frozen

shoulder in their PD patients was secondary to the akinesia of

PD rather than being a primary or causative event in itself. They

reported that the peak occurrence of frozen shoulder was during

the 2 years before onset of the usual PD symptoms and that, in

almost all cases, the initial symptoms of PD developed in the

upper limb ipsilateral to the frozen shoulder. Among patients

who had PD with frozen shoulder, akinesia was twice as likely as

tremor to be the first PD symptom, whereas the ratio was nearly

reversed for patients who had PD without frozen shoulder.54

The authors proposed the addition of PD to the list of predispos-

ing causes for frozen shoulder, with the mechanism involving

lack of movement about the joint brought on by akinesia.54

Numerous nonsurgical and surgical treatment options exist for

frozen shoulder. Physical rehabilitation has been shown to mini-

mize pain, increase ROM, and restore function.56 NSAIDs or cor-

ticosteroids may be used during any stage in an attempt to relieve

symptoms.55 Studies indicate that use of oral corticosteroids may

be effective in relieving pain in the short term, and there is some

evidence to suggest that intra-articular corticosteroid injections also

provide a short-term benefit.57,58 Capsular distension involves the

injection of a local anesthetic into the joint in an attempt to stretch

the capsule. Although helpful, this technique may be poorly toler-

ated because of pain during the procedure.55,59

Surgical treatment can be considered if nonsurgical measures

fail. Manipulation under anesthesia should allow ROM to

return in the operating room, and there is often continued relief

with postoperative physical therapy. Arthroscopic release and

repair has become a widely accepted treatment for frozen shoul-

der. An advantage of arthroscopy is that it allows for a complete

assessment of shoulder anatomy, and any undiagnosed

abnormalities that may have contributed to frozen shoulder

development can be addressed. On average, after surgical inter-

vention, it takes about 2.8 months for the shoulder to be pain

free and regain full ROM.55

Effects on Joints from Dystonia
Dystonia is characterized by persistent muscle contraction asso-

ciated with repetitive twisting movements, abnormal postures,

or both. Focal dystonia—dystonia affecting only 1 body part—

is commonly encountered in PD and is often seen in limbs and

across joints, especially the hands and feet. Dystonia can cause

joint area pain and immobility, adding to the movement prob-

lems of PD. Dystonia involving the trunk, hip, and legs can

lead to peculiar gaits in patients with PD. Jankovic and Tintner

determined that, in the clinical setting, dystonia was diagnosed

in at least 30% of patients with PD and in up to 60% of

patients who experienced the onset of PD before 40 years of

age.37 The side of dystonic deformity is usually the side of ini-

tial PD signs. Ashour and Jankovic reported that this was the

case in 93.1% of their patients with striatal hand or foot dysto-

nia and suggested that clinicians search for dystonia as evidence

for the side of initial PD presentation.3 In addition, feet are

only rarely involved in adult primary dystonia; thus, when dys-

tonia affects the foot in an adult, the possibility of PD should

be explored.37

Purves Stewart, who described movement-induced foot dys-

tonia in his PD patients during the late 1800s, was the first to

describe dystonia as both an initial and late feature of PD. Dys-

tonia in PD is now understood to be either a comorbidity or a

drug-induced phenomenon from dopaminergic treatment.60

Their close association could imply a shared pathophysiology

for dystonia and bradykinesia, rigidity, and tremor, but dystonia

sometimes becomes less pronounced or even resolves despite

progressive parkinsonism. In addition, antiparkinsonian drugs

influence dystonic spasms with high inconsistency; L-dopa–
induced dystonia is seen as an off-period, biphasic, or peak-dose

phenomenon. Off-period dystonia is the most common type of

drug-induced dystonia in PD, with an overall occurrence vary-

ing from 20% to 33% of patients who receive treatment for

longer than 3 years.60 Off-period dystonia is also more likely to

result in pain compared with biphasic or peak-dose dystonia

and most commonly involves the feet, usually ipsilateral to the

side most affected by PD.37,60 Peak-dose dystonia generally

affects the orofacial region, platysma, and neck.60

Aside from adjusting dopaminergic agents, other therapeutic

strategies include oral medications (baclofen, anticholinergics,

and benzodiazepines), local injections of botulinum toxin,

intrathecal baclofen, surgical lesions, tendon transfers and

releases, or high-frequency DBS.37

Joint Pain
Patients with PD may experience a variety of painful sensations,

often localized to joints. Such pain is often accentuated by

aspects of PD itself, such as prolonged and abnormal postures,

TABLE 3 Joint disorders associated with parkinson’s disease

Disorder Treatment Options

Frozen shoulder • PT

• Oral corticosteroids

• Corticosteroid injections

• Capsular distension

• Surgery
Dystonia across joints • Adjust dopaminergic medication

• Botulinum toxin injections

• Anticholinergics

• Baclofen

• Intrathecal baclofen

• Tendon surgery

• DBS
Joint pain • Anti-inflammatories

• Analgesics

• Amitriptyline

• Gabapentin

• Pregabalin

• Corticosteroid intra-articular
injections

• Joint-replacement surgery

PT, physical therapy; DBS, deep-brain stimulation surgery.
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disturbed mechanics of gait, falls, immobility, inactivity, or

drug-induced dyskinesias, either choreiform or dystonic

forms.61

Joint pain commonly occurs in PD, most frequently in the

shoulder, hips, knees, and ankles.61 One case-control study

reported that, after adjustment for age, gender, and previous

shoulder injury, patients with PD were 21 times more likely to

experience shoulder pain, highlighting the prevalence of this

issue in the PD population.62 Joint pain tends to increase dur-

ing times of increased immobility, such as during off periods,

and females with PD report neck and back pain more often

than males.61,63 Virtually any type of joint disorder can be

encountered in patients with PD, including osteoarthritis,

rheumatoid arthritis, other connective tissue disorders, traumatic

arthritis, Charcot joints,64 infectious arthritis, plantar fasciitis,

temporomandibular joint disorder, bursitis, and others. Little

information is available regarding the relative incidence of these

conditions in PD compared with the general population. Pro-

longed flexion of the wrist due to lack of normal arm move-

ments and body repositioning during sleep or because of

dystonic posturing at this joint can lead to median nerve com-

pression (carpal tunnel syndrome). Spinal arthritis may give rise

to painful radiculopathies. Sometimes the pain, paresthesias, and

dysesthesias caused by neuropathies or radiculopathies may be

difficult to distinguish from nonmotor sensory symptoms of

PD.

There is little published information about the optimum

treatment of joint pain in patients with PD. If motor symptoms

induce or exacerbate joint pain, then adjustments to dopaminer-

gic medications can provide some relief.65 If joint pain persists,

then physical therapy can improve mobility and also provide

pain relief.65 Traditional medications, including NSAIDs,

cyclooxygenase-2 inhibitors, and analgesics, and drugs for

chronic pain, such as amitriptyline, gabapentin, and pregabalin,

may also be employed.66 Other treatment modalities include

intra-articular steroid injections or intra-articular surgical proce-

dures, which also ease joint pain.66 In patients with refractory

pain, joint replacement remains an option. Although surgical

complications are more prevalent in this population, periopera-

tive mortality rates remain comparable to those of non-PD con-

trols.67 When indicated, hip replacements in particular have

been found to provide short-term functional improvement as

well as significant pain relief.68

Conclusion
Postural, bone, and joint disorders remain a source of impair-

ment for many patients with PD. Future therapeutic research

that addresses these conditions in the context of PD is needed,

because treatment options are often limited. Optimal care of

patients with PD should include attention to these disorders,

because they often contribute to disability.
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