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Review Paper
Total Joint Arthroplasty in Patients With Parkinson’s 
Disease: A Review of Recent Literature

Total joint arthroplasty (TJA) of the lower extremities is a successful surgical procedure for end-
stage degeneration and is gaining increasing popularity worldwide. Preexisting neurological 
conditions have been a significant challenge for arthroplasty surgeons for a long time, and 
they have avoided performing TJA in these patients. Parkinson’s disease (PD), an age-related 
neurodegenerative disorder, is prevalent and associated with a higher likelihood of gait 
imbalance, falling, and osteoarthritis (OA). The number of patients with PD who experience 
hip and knee OA is increasing. As a result, some of these individuals may need to undergo 
total hip or knee arthroplasty (THA/TKA) to alleviate symptoms and improve their function. 
Patients with PD present a remarkable set of challenges for surgeons owing to increased muscle 
tone, higher fracture risk, and ligament instability. Currently, limited information is available 
regarding the outcomes and effectiveness of these procedures in PD patients. The lack of data 
is a concern because it prevents surgeons from making informed decisions regarding the use of 
TJA in this patient population. This study aims to summarize the recent literature regarding total 
hip arthroplasty (THA) and total knee arthroplasty (TKA) procedures in patients with PD to help 
surgeons in this challenging setting and improve their knowledge of potential complications and 
outcomes in this complex background.
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Introduction

otal joint replacement of the lower ex-
tremities, or total joint arthroplasty (TJA), 
is a commonly performed and successful 
procedure in patients with end-stage ar-
thritis. TJA replaces the degenerative joint 

with synthetic components to reconstruct the worn joint 
surface, relieve pain, and improve patient mobility [1]. 
With the development of surgical techniques and implant 
designs, the number of total knee or hip arthroplasties 
(TKA and THA) performed worldwide is significantly 
increasing [2]. The American Joint Replacement Reg-
istry (AJRR) revealed 2 244 587 hip and knee arthro-
plasties (primary or revision) were performed between 
2012 and 2020. The annual report for 2020-2021 has 
shown approximately 2.4 million hip and knee surgeries 
conducted during this period. They also represented an 
18.3% increase in the procedures conducted compared 
with the previous year [3]. Therefore, the number of re-
placement procedures in young and elderly age groups 
continues to increase, and surgeons expect favorable re-
sults from adequately selected patients.

Apart from factors related to surgical techniques, pa-
tient-related circumstances also significantly influence 
the overall outcomes and surgery-associated complica-
tions of TJA surgeries [4, 5]. Preexisting neurological 
conditions have been a challenge for arthroplasty sur-
geons for a long time, and they have avoided performing 
joint replacements in patients with neurological condi-
tions. This could be due to potentially higher associated 
complications in these patients, such as contractures, pa-
resis, altered muscular tone, and muscular imbalance [6, 
7]. However, these procedures have been conducted in 
patients considered unsuitable for arthroplasty in the past 
[6, 8, 9]. In recent years, TKA and THA have become 
significantly more common in patients with neurological 
disorders, and the available evidence has expanded con-
siderably. These surgeries may be helpful in well-chosen 
individuals to relieve pain and increase functional capac-
ity. However, TJA has been reported to have higher com-
plication rates and lower implant survival rates [6, 7, 10].

Parkinson’s disease (PD) is a neurodegenerative dis-
order often observed in older individuals. The loss of 
dopamine and dysfunction of the basal ganglia causes 
this. PD is associated with a higher risk of falling, gait 
imbalance, and osteoarthritis (OA) [11, 12]. Therefore, 
patients with PD may require surgical replacement of the 
hips or knees. However, studies of TJA in these patients 
are sparse and limited. Orthopedic surgeons are fre-
quently asked to evaluate the suitability of PD patients 

for TJA. This study aims to review the recent literature 
regarding TKA and THA procedures in patients with 
PD. The results of this study can help surgeons in the 
challenging setting of TJA in neurologically damaged 
individuals and increase their understanding of possible 
complications and outcomes.

TKA

TKA, or total knee replacement, is a practical and cost-
efficient surgical option for end-stage knee degeneration. 
It aims to relieve patients’ pain, restore function, and im-
prove their quality of life (QoL) [13-15]. TKA includes 
resectioning the knee’s damaged articular surfaces and 
resurfacing with prosthetic components (metal and poly-
ethylene) [16, 17]. The longevity of knee prostheses is 
affected by several factors, but a median of 15-20 years 
lifespan is expected [16]. TKA has been developed over 
the past decades since the 1970s, when it was first con-
ducted at a hospital for special surgery [18]. Significant 
advancements in TKA procedures and implant design 
have resulted in approximately 85%-90% of patients be-
ing satisfied with their knee replacement outcomes [19]. 

TKA designs have demonstrated excellent clinical out-
comes and survival rates in patients with knee OA and 
rheumatoid arthritis (RA) [20]. Although the primary 
diagnosis commonly associated with TKA is knee OA 
(KOA), other possible underlying conditions are inflam-
matory arthritis, fracture, and malignancy [21, 22]. With 
the increasing prevalence of knee arthritis due to aging 
populations, the popularity and global demand for TKA 
is also increasing [23]. By 2030, it is estimated that there 
will be an 85% increase in the number of TKAs, amount-
ing to approximately 1.26 million procedures, only in the 
US [24]. 

In recent years, the number of TKA cases has increased 
in elderly patients owing to their longer life expectancy. 
This means more people with underlying diseases are 
now candidates for TKA [25]. Although TKA can ex-
pand the envelope of the function of damaged knees 
safely and predictably, surgeons are encouraged to en-
sure that other noninvasive modalities are discussed with 
the patient. Unresponsive pain to pharmaceutical therapy 
in OA patients is the most commonly reported indication 
for TKA in the literature, and knee replacement should 
only be considered after exhaustion of available nonsur-
gical and conservative treatments [17, 26].

T
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Total hip arthroplasty (THA)

THA is one of the most significant successes in mod-
ern medicine. Hip replacement was first attempted by 
Professor Themistocles Glück in Germany in 1891. Sub-
sequently, an interposition arthroplasty was performed. 
This technique involves placing different tissues be-
tween the articulating hip surfaces of the damaged hip 
[27]. Smith-Petersen invented mold arthroplasty in 1925 
using glass; however, it proved insufficient to endure the 
forces that passed through the hip joint. Subsequently, he 
collaborated with Philip Wiles to develop the first THA 
using stainless steel, which was affixed to the bone us-
ing bolts and screws [28, 29]. Charnley is the father of 
modern THA. In principle, his low-friction arthroplasty 
procedure was similar to modern THA, in which the ac-
etabulum and femoral head are removed and substituted 
with prosthetic implants [30, 31].

Due to the considerable benefits of THA, the utilization 
of this technique has been increasing, making it one of 
the most commonly conducted surgeries in this field. It 
is usually utilized in the advanced stages of OA-associat-
ed joint failure. It is one of the most effective orthopedic 
surgeries to relieve pain and improve QoL in these pa-
tients [32, 33]. Other indications include femoral frac-
tures, RA, avascular necrosis, traumatic damage, bone 
tumors, and their extent [34, 35]. The long-term survival 
of THA is affected by various factors, most notably 
the implant design, surgical technique, patient charac-
teristics (such as good preoperative physical function 
and balanced muscular strength), and surgeon capabil-
ity [36]. Recent implant modifications, including larger 
femoral heads, porous metals, and alternative bearings, 
have been introduced to reduce early and late TJA fail-
ure [37]. Therefore, owing to evolving implant design 
and surgical techniques, even children and patients with 
complex conditions previously managed by salvage pro-
cedures can benefit from total hip replacement [10]. Ac-
cording to the British National Joint Registry, 97.5% of 
patients reported improved hip pain and function with 
low surgical complications [38]. Similar to TKA, THA 
should also be considered after noninvasive therapeutic 
modalities, such as physical therapy and pain-reducing 
drugs, have failed.

TJA in neurological disorders

Besides factors related to implant design and surgical 
techniques, patient-related factors also significantly in-
fluence overall outcomes and surgery-associated com-
plications in TJA surgery [4, 5]. Neurological conditions 
affecting the hip or knee have been a serious challenge 

for surgeons performing joint replacement since the day 
these techniques were utilized. A recent study demon-
strated that individuals with a pre-existing neurological 
diagnosis had higher mortality rates, dislocations, and 
adverse outcomes after hip replacement surgery than 
controls [39]. This could be due to the increased risk of 
associated complications, such as contractures, altered 
muscular tone, and muscular imbalance (ranging from 
flaccidity to spasticity) [6, 7], as well as altered anatomy 
and problems in post-surgery rehabilitation. Abnormal 
muscle tone can also cause early replacement surgery 
failure due to dislocation and loosening [10]. Zhang 
and coworkers documented a relatively high prevalence 
(9%) of prosthesis dislocation after THA in those with 
neuromuscular conditions [40]. This rate was reported 
to be higher (up to 13%) in some other investigations 
[41]. Patients who undergo TJA are also more suscep-
tible to complications, such as falls and fractures, as 
well as a prolonged hospital stay [42, 43]. Consequently, 
surgeons avoid performing TJA in patients with severe 
neurological diseases due to the perceived complexity 
and concerns over potential complications, most impor-
tantly dislocation and loosening [7, 44]. For instance, the 
results of a study highlighted that less than 25% of sur-
geons conducted more than one THA on cerebral palsy 
(CP) patients within 9 years [45]. 

Improved medical management of neurological condi-
tions has led to a longer life expectancy in these patients, 
who are now more likely to develop OA symptoms. 
Novel techniques and a better understanding of pros-
thetic joint biomechanics have broadened TJA indica-
tions, extending to populations with neurological con-
ditions [10, 45, 46]. Recent investigations have shown 
that contrary to conventional perceptions, TJA may be 
associated with favorable outcomes in neurologically 
disabled patients. A systematic review of 45 studies with 
36 251 THA cases indicated that this procedure is help-
ful in patients with neurological disorders, decreased 
pain, and improved function. However, a high compli-
cation rate has also been noted, with dislocation being 
the most reported complication (approximately 10.6%) 
[7]. Ryu et al. investigated dual mobility THA’s clinical 
performance and survivorship in elderly patients with 
neuromuscular conditions (CP, polio, hemiplegia, and 
PD). They reported that THA may be a practical treat-
ment for femoral neck fractures in these patients. They 
observed no difference in the dislocation rate between 
patients with and without neuromuscular conditions 
treated with THA [4]. Another study demonstrated that 
TKA can reduce patients’ symptoms and improve func-
tional outcomes, but the complication rate was higher in 
patients with neurological disorders [6]. It is essential to 
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mention that TJA procedures, especially for those with 
neurological deficits, should be conducted by specialists 
with adequate surgery experience [7].

Altogether, there are limited and conflicting results 
regarding the effectiveness and efficiency of TJA in 
patients with neurological disorders. Well-designed sys-
tematic reviews and general data would assist orthopedic 
surgeons in surgical planning for patients with neurolog-
ical conditions considering TJA. In this review, we sum-
marize recent literature regarding the effectiveness and 
complications of THA/TKA in patients with PD.

Methods

The latest updates from several English databases 
and search engines (Google Scholar, ScienceDirect, 
PubMed, Web of Science, and Scopus) were evaluated 
since January 2018 to identify potentially related ar-
ticles. English keywords, as well as Boolean operators 
“AND” and “OR” in addition to advanced search op-
tions, were applied as: (Total knee arthroplasty OR total 
knee replacement AND Parkinson’s disease OR PD) and 
(total hip arthroplasty OR total hip replacement AND 
Parkinson’s disease OR PD). Articles without English 
full text, review articles, case reports, and investigations 
related to other surgeries or neurological conditions were 
excluded. After eliminating duplicates and irrelevant pa-
pers, careful screening of titles and abstracts was con-
ducted. The full-text versions of the remaining publica-
tions were read. Any disagreements between the authors 
were discussed and resolved.

Results

TJA in patients with PD

PD is a degenerative condition caused by loss of do-
pamine and dysfunction within the basal ganglia. It is 
the two most common progressive neurodegenerative 
disorders among older individuals (after Alzheimer’s 
disease), and its prevalence is projected to double by 
2030 (8.7-9.3 million) [47, 48]. PD is characterized by 
the presence of both motor (tremors and stiffness) and 
non-motor (psychiatric symptoms) symptoms [11, 12]. 
In PD, gait changes occur, starting with reduced step 
length and increased double-limb support. In advanced 
cases, reduced postural control and an elevated risk of 
falling are observed [49]. Patients with PD are at a high 
risk of falling, with an estimated 60.5% of patients ex-
periencing at least one episode and 39% experiencing 
recurrent falls. This increased frequency of falls leads to 
a higher risk of fractures [50]. These patients also have 

lower bone density, probably due to poor nutritional sta-
tus and reduced physical activity [51, 52]. Medical ad-
vancements have prolonged life expectancy, and people 
are now more likely to show severe osteopenia and OA 
symptoms. These conditions increase the risk of falling 
and fractures and necessitate TJA [53]. However, studies 
on joint replacement in patients with PD are limited.

Although PD was historically assumed to be a contrain-
dication for TJA [54, 55], an increasing number of joint 
replacement surgeries are now being performed in these 
patients [43, 56]. For example, the incidence of THA in 
patients with PD increased from 946 to 1655 in the US be-
tween 2000 and 2014 [42]. However, the outcomes of TJA 
in PD patients are not entirely known. While some studies 
reported high postoperative mortality rates and associated 
complications, such as fractures, dislocations, and a higher 
need for revision surgeries [57] in PD patients undergoing 
TJA, more recent investigations suggest better outcomes 
and no difference in post-TJA complication rates compared 
to the population [58]. Wang et al. reported that PD patients 
showed significantly higher rates of postoperative wound 
infection (surgical site, superficial and periprosthetic) fol-
lowing TJA procedures [59]. However, this may also be 
because patients with PD have longer hospital stays, which 
increases the risk of hospital-acquired infections. 

Managing orthopedic issues in patients with PD can be 
challenging due to several factors. These patients have 
tight muscles, poor bone quality, tremors, and instability, 
all of which may worsen the outcomes of TJA [54, 59]. 
Additionally, PD patients are more prone to falling due to 
their instability, which can lead to postoperative disloca-
tion and fracture [50, 60]. Since orthopedic surgeons are 
frequently requested to evaluate patients’ suitability for 
surgical hip or knee replacement, it is crucial to determine 
the clinical outcomes of TJA in patients with PD [2, 56]. 

Total hip arthroplasty (THA) in PD patients

Hip fractures are the most common skeletal injuries expe-
rienced by patients with PD [54, 61, 62]. A recent study re-
vealed that people with PD have twice the risk of hip fracture 
than those without this condition [63]. These patients are at 
higher risk of fractures due to postural instability, reduced 
bone density, and vitamin D deficiency [64, 65]. Addition-
ally, short- and long-term outcomes of hip fracture, such as 
post-fracture mortality rate, in patients with PD are worse 
than those in healthy individuals [66, 67]. Patients with PD 
also have a higher incidence of degenerative joint disorders 
and OA due to abnormal stresses around the hip joint. There-
fore, these patients may experience severe hip pain and mo-
bility limitations, which may require THA [68, 69]. 
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PD has long been linked with intra- and post-operative 
challenges in patients after THA. However, now more 
people with PD are undergoing this procedure due to re-
cent advances in arthroplasty techniques. Although THA 
improves functional status in PD patients, outcomes are 
still poorer than those in non-PD patients [57, 70], with 
higher rates of complications, such as fractures and dis-
location [71, 72]. However, patient’s hip dislocation rate 
after THA is controversial [73]. Some studies reported 
increased dislocation due to muscle rigidity and gait in-
stability [57, 54], while others demonstrated no differ-
ence in dislocation rates following THA in patients with 
PD and populations [76]. The dislocation rate after THA 
has been reported to range from 0% to 37% in patients 
with PD [74, 75]. A study evaluated the potential risk 
factors for early dislocation after THA and reported that 
PD was significantly associated with short-term dislo-
cation (OR=1.63) [76]. Several strategies have been de-
veloped for dislocation management after THA, such as 
constrained liner, large femoral head, and dual-mobility 
implants [77-79]. Dual-mobility cups are used in THA 
cases with a high instability risk, such as patients with 
neurological deficits. A previous study showed that ce-
mentless implants with dual-mobility bearing surfaces 
could be associated with acceptable long-term outcomes 
in patients with PD undergoing primary or revision 
THA. The follow-up time ranged from 4 to 14 years, 
and Lazennec et al. observed no dislocations at a mean 
follow-up of 8.3 years. They reported that although all 
patients experienced an improvement in their pain, dis-
ability increased in most patients (68%) at the latest 
follow-up, which could be due to disease progression 
in the long term [80]. Another study revealed that dual-
mobility hip arthroplasty had good functional results 
(efficacy and stability) in PD patients with proximal 
femoral fractures. Cemented components were used in 
9 patients, and cementless components were utilized in 
another 4. They did not report any prosthesis dislocation 
among patients [75]. Therefore, THA with dual-mobility 
implants can provide satisfactory outcomes for patients 
with PD with a low rate of mechanical complications 
[79]. It seems that the traditional unwillingness to con-
sider THA in patients with PD may be too conservative 
because the higher long-term mortality rate may be due 
to the progressive neurological nature of the disease and 
not surgery, and those with PD report almost the same 
outcomes as controls [80, 81]. 

The choice of optimal implant design, surgical tech-
nique, and immediate initiation of rehabilitation can im-
prove outcomes (reduce pain and improve function) in 
patients undergoing THA [75]. Both the direct anterior 
approach (DAA) and the posterolateral approach (PLA) 

are safe and effective for femoral and acetabular recon-
struction [82]. However, patients with concomitant PD 
undergoing PLA have a higher risk of postoperative dis-
location due to decreased muscle strength. PLA surgery 
in these patients may cause hip instability and a higher 
incidence of dislocation [83]. Berliner et al. also indicat-
ed that older age, osteoporosis, and PD are significantly 
associated with an increased risk of early postoperative 
periprosthetic femoral fractures following DAA in THA 
[84]. In another study, Yang et al. investigated the effi-
cacy of DAA versus PLA for THA in 209 patients with 
PD. They demonstrated that the DAA approach resulted 
in lower dislocation rate and faster recovery of the hip 
function. However, DAA was associated with more 
bleeding and prolonged surgery than PLA, possibly 
due to the special positions and instruments required for 
lateral femoral prosthesis installation. They found that 
elderly patients with PD were more prone to hip disloca-
tion after THA due to limb tremors and muscle tonicity. 
However, neither the DAA nor PLA group showed any 
significant difference in hip prosthesis dislocation after 
surgery [85]. Higgins et al. also showed that DAA was 
superior to PLA in reducing pain and functional recovery 
time and the risk of postoperative dislocation in patients 
with PD [86]. 

Comorbidities, such as PD, are associated with a lon-
ger patient stay after THA [87]. Shah et al. reported that 
Parkinson’s did not increase the risk of revision surger-
ies following THA. However, longer hospital stays and 
infection-related complications have been observed 
among patients [88]. Another study reported that PD in-
creases the risk of myocardial infarction (MI) after THA 
and MI patients had longer stays and higher costs than 
non-MI patients [89]. Viswanathan et al. analyzed the 
National Inpatient Sample (NIS) database between 2016 
and 2019. They found that 0.2% of patients who under-
went primary THA required transfer to a skilled nursing 
facility (SNF). The study also identified PD as one of 
the comorbidities with the highest likelihood of patients 
being transferred to SNF (OR=3.94; P<0.001) [90]. In 
conclusion, most investigations documented poorer out-
comes and increased complication rates in patients with 
PD after THA compared to the general population. Yang 
et al. suggested that the occurrence of prosthesis-related 
complications after THA is more frequent in patients 
with PD or dementia (P<0.0001). The authors also re-
ported that dislocation was the most common compli-
cation [91]. Newman et al. demonstrated that PD can 
increase the risk of perioperative surgical and medical 
complications after THA (30% and 54%, respectively). 
They reported that delirium and UTI were more com-
mon in patients with PD [43]. Almost all investigations 
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Table 1. The characteristics and outcomes of THA in patients with PD

Total Hip Arthroplasty

Year Surgery Study 
Population Age (y) Study 

Duration
Complications/

Results (in PD Group) Conclusion Ref

2018 THA 207285
 patients 64.5-65.5 Between 

2012-2014

• PD was significantly as-
sociated with early dislocation 

(OR=1.63).

THA is a successful pro-
cedure with a low overall 

instability rate.
[77]

2018 THA 52 hips 68.7 Between 
2000-2016

• The most common reason 
for revision after THA was 

dislocation. 
• At years 2, 5, and 10, the 

overall TJA survivor rates were 
94.9%, 87.9%, and 72.3%, 

respectively.
• The PD group showed less 
improvement in functional 

scores than the control group.

PD is associated with an 
increased risk of complica-
tions after TJA. However, 
despite the increased risk 
of complications, patients 

demonstrate improved 
functional outcomes.

[57]

2018 THA 19 THA 75.3 Between 
2006-2016

• The complication rate was 
higher in PD patients than in 
healthy individuals; however, 
no difference was observed 
in the rate of complications 

between trauma and elective 
surgery.

Both elective and traumatic 
surgeries can involve THA 

in patients with PD.
[104]

2018 THA

10519 patients 
with PD

31679 non-PD 
patients

73±8.8 Between 
2002-2013

• A 52% higher risk of any 
complication

• A 30% higher risk for any 
surgical complication 

• A 54% higher risk for any 
medical complication 

• Increased chance of postop-
erative delirium, altered mental 
status, urinary tract infection, 

and blood transfusion
• Longer lengths of stay

• Higher total hospital charges

THA in patients with PD 
is associated with higher 

complication rates, longer 
hospital stays, and higher 

costs.

[43]

2018
Primary and 
revision dual 
mobility THA

59 PD patients 72.5 Between 
2002-2012

• 53 of 57 patients achieved 
good to excellent pain relief 
after two years, and 40 of 47 

patients at the latest follow-up.
• The most common complica-
tion was cognitive impairment.
• One patient experienced hip 
dislocation, while four patients 

sustained femoral fractures 
with a well-fixed stem.

• 68% of the patients had an 
increased disability at their 

latest follow-up visit.

THA using cementless 
implants with two mobility-
supporting surfaces leads 

to good long-term results in 
patients with PD.

[81]

2019 THA

6587 patients 
with PD

767991 non-PD 
patients

N/A Between
2005-2011 

• A higher rate of medical com-
plications (pneumonia, urinary 

tract infection, and sepsis) 
postoperatively.

• A higher rate of complications 
(dislocation, prosthetic joint 

infection, and risk of revision) 
at 90 days and final follow-up.

Patients with PD who 
undergo THA have an 

increased risk of postopera-
tive complications, and it 
is crucial to conduct an 

individualized risk-benefit 
analysis and multidisci-
plinary management.

[60]

2019 THA
24 THA 

patients (28 
hips)

64.67±10.69 Between 
2009-2016

• All the clinical outcomes 
improved. 

• Poorer functional outcomes 
in mid- or end-stage PD 

patients
• 16 complications were noted.
• The prosthesis survivorship at 
60 months for THA was 94.1%.

TJA was associated with ex-
cellent pain relief and gain 
of function in PD patients; 

however, patients with late-
stage PD may suffer from 

functional loss.

[99]
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Total Hip Arthroplasty

Year Surgery Study 
Population Age (y) Study 

Duration
Complications/

Results (in PD Group) Conclusion Ref

2019 Primary THA

4003 patients 
with PD

790 686 non-
PD patients

74.5 Between 
2000-2014

• Increased length of stay (3.1 
vs 2.7 days), total hospital 

charges ($49,061 vs $45,571), 
and in-hospital complication 

rate (14.6% vs 11.7%)
• In-hospital mortality did not 

change.

Higher rates of complica-
tions, lengthier hospital 

stays, and higher expenses 
are associated with THA in 
PD patients. However, no 
increase is found in the in-

hospital mortality rate.

[42]

2019 THA

490 patients 
with PD

490 non-PD 
patients

73 Between 
1999-2012

• Increased revision risk but 
not with short-term mortality 

rates
• The risk of death was 

increased at 9 years.

The conventional reluc-
tance to perform THA in 
patients with PD may be 
too conservative given 

that the higher long-term 
mortality is more likely due 
to the progressive nature 

of the disease and not 
THA itself, and patients 

with PD show comparable 
outcomes to controls.

[82]

2020 THA

235 patients 
with PD

235 non-PD 
patients

74.34 Between 
2009-2011

• A higher rate of overall and 
postoperative wound infection
• No increase in complications 

or revisions.
• Lengthier hospital stay 

• A greater percentage of the 
second THA after more than 

two years

PD patients had similar 
complication and revision 

rates as the general popula-
tion despite longer hospital 
stays and infection-related 

complications.

[89]

2020 Dual mobility 
THA

12 Patients 
(13 hips) 65

Mean 
follow-up of 
32 months

• No case of prosthesis disloca-
tion 

• Seven patients returned to 
pre-fracture activities of daily 
living with the same disability 

stage. 
• Five patients had worsening 

disability by 1 stage.

Dual mobility THA in 
patients with PD provides 
both efficacy and stabil-
ity with good functional 

results.

[75]

2020 THA 590 122 THAs

65.12±0.03 for 
no-prosthesis-
related compli-

cation group
68.20±0.28 for 

prosthesis-relat-
ed complication 

group

Between 
2005-2014

• PD increases the risk of 
prosthesis-related complica-

tions after THA.

A comparatively low inci-
dence of prosthesis-related 

in-hospital complications 
has been noted following 
THA, with complications 

typically occurring in 
patients with comorbid 
conditions such as PD.

[92]

2021 Primary THA 26 PD patients 
(32 knees) 71 Between 

1994-2013

• TKA relieved the pain. 
• 9–8 days is the average 

length of hospital stay after 
surgery. 

• The most common side ef-
fects were flexion contracture 

and confusion.

The functional outcome is 
related to PD progression 
and, therefore, variable.

[94]

2022 DAA THA 989 primary 
THAs

74.3 (early 
postoperative 

fracture)
63.6 (intraop-

erative fracture)

Between 
2009-2015

• The early postoperative 
fracture group had greater 

proportions of diagnosed PD 
(3/10).

PD is associated with an in-
creased risk for early post-
operative periprosthetic 

femoral fracture following 
the DA approach THA.

[85]

2023 THA

1927 patients 
with PD

1923 non-PD 
patients

73.24 Between 
2016-2019

• Higher total hospital costs
• Longer hospital stay

• Greater blood loss anemia, 
and prosthetic dislocation 

• No difference in in-hospital 
mortality rate

PD showed a significant re-
lationship with greater cost 
of care, longer hospital stay, 
and higher post-operative 

complications.

[70]
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reported short-term mortality rates comparable to those 
of normal populations. Goel et al. revealed that patients 
suffering from PD who undergo THA require more ex-
pensive care, have to stay longer in hospitals, and have 
higher chances of experiencing post-surgery complica-
tions, such as prosthetic dislocation. However, mortal-
ity rates were similar between the two groups [70]. In a 
matched cohort analysis by Kleiner et al., patients with 
PD undergoing THA experienced higher complication 
rates (14.6% vs 11.7%) and longer hospital stays (3.1 vs 
2.7 days), but no increase in in-hospital mortality [42]. 
Wojtowicz et al. reported that although THA did not in-
crease the risk of short-term (90 days and one year) mor-
tality in patients with PD, a higher revision risk and long-
term mortality rate were documented after nine years 
[81]. Two previous investigations reported that patients 
with PD undergoing THA had a higher mortality rate 
than those without this neurodegenerative disorder [81, 
85]. Considering that PD is a progressive disease affect-
ing patients’ QoL and life expectancy, it is challenging to 
speculate what proportion of this increased mortality rate 
could be attributed to PD progression itself rather than 
the THA operation. Table 1 summarizes the characteris-
tics and outcomes of THA in patients with PD.

Total knee arthroplasty (TKA) in PD patients

Better medical treatment of patients with PD is ex-
pected to increase life expectancy, which will increase 
the number of patients undergoing TKA [92]. Patients 
with PD often have knee OA. The knee joint poses dif-
ficulties for PD patients in the advanced stages of the 
disease, causing pain, stiffness, and instability that may 
require TKA [93]. However, associated orthopedic con-
ditions, such as a high risk of falls and fractures, rigidity, 
and poor bone quality in PD patients, can make THA 
challenging for arthroplasty surgeons [53, 72]. Addition-
ally, PD symptoms, such as tremors, shuffling gait, and 
instability, can increase post-surgical complications and 
decrease TKA functional outcomes. Moreover, although 
knee arthroplasty can improve mechanical problems of 
the knee, reduce pain, and improve function, it cannot 
prevent the progression of PD [94]. 

Recent studies show that arthroplasty procedures can 
provide considerable pain relief, but data on their out-
comes and complications in the PD population still 
needs to be improved [95, 96]. TKA is a successful treat-
ment for reducing pain in weight-bearing joints. How-

Total Hip Arthroplasty

Year Surgery Study 
Population Age (y) Study 

Duration
Complications/

Results (in PD Group) Conclusion Ref

2023 DAA and PLA 
THA

90 patients in 
the DAA group
119 patients of 
the PLA group 

66.96±4.27
67.71±5.01

Between 
2015-2021

• The DAA had a lower 
incidence of postoperative 

complications.
• A longer operative time in 

the DAA
• More intraoperative blood 

loss in the DAA
• Higher scores of Harris hip 

score and Western Ontario and 
McMaster University OA index 

in the DAA group

The DAA exhibited a lower 
rate of dislocation than 

the PLA and had a faster 
recovery of hip function.

[85]

2023 THA 367890 pa-
tients

64.37±10.79 for 
<2 days group;

69.25±11.99 for 
>2 days group 

Between 
2016-2019

• PD (OR=3.57) was associated 
with a higher likelihood of a 
length of stay greater than 

two days.

PD is independently associ-
ated with a higher risk of a 
length of stay greater than 

two days.

[87]

2024 Primary THA 367890 pa-
tients N/A Between 

2016-2019 

• PD increased the risk of MI 
(OR=1.48).

• Patients with MI had 
increased length of stay, total 

charges, and generally negative 
dispositions.

PD increased the risk of MI 
following THA. [89]

2024 Primary THA 368431 pa-
tients N/A Between 

2016-2019

• PD (OR=3.94) was associated 
with a significantly greater 

need for post-THA transfer to 
skilled nursing facilities.

0.2% of THA patients 
required transfer to 

skilled nursing facilities, 
and comorbidities like PD 

increased this risk.

[90]

Abbreviations: TJA: Total joint arthroplasty; PD: Parkinson’s disease; THA: Total hip arthroplasty; TKA: Total knee arthro-
plasty; DAA: Direct anterior approach; PLA: Posterolateral approach; MI: Myocardial infarction.
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Table 2. The characteristics and outcomes of TKA in patients with PD

Total Knee Arthroplasty

Year Surgery Study 
Population

Age (Years), 
Mean±SD

Study 
Duration

Complications/
Results (in PD Group) Conclusion Ref

2018 Primary TKA

43 knees from 
35 patients 

with PD 
50 knees from 

41 non-PD 
patients

72.6 Between 
2004-2015

• No significant difference regarding ROM 
or 12-point Oxford Knee Score

• PD is not associated with poorer func-
tional outcomes or increased complications 

and mortality rate.

PD is not an absolute 
contraindication to 

TKA.
[96]

2018 TKA 71 knees 68.5 for the 
TKA group 

Between 
2000-2016

• The most common reasons for revision 
after TKA was periprosthetic infection and 

periprosthetic fracture. 
• Overall survivorship of TJA at years 2, 5, 

and 10 were 94.9%, 87.9%, and 72.3%, 
respectively.

• The improvement in functional score was 
lower in PD than in the control group.

After TJA, PD is 
associated with a 

higher risk of com-
plications; however, 

despite this increased 
risk, patients still 

demonstrate better 
functional outcomes.

[57]

2018 TKA 15 TKA 75.3 Between 
2006-2016

• PD patients have a higher rate of compli-
cations than healthy people, but the rates 
of complications from elective and trauma 

surgery are the same.

Both elective and 
traumatic surgeries 
can involve TKA in 
patients with PD.

[104]

2019 Primary TKA

7356 patients 
with PD 

73610 non-PD 
patients

72.0 Between
2000-2012

• Clinically minor increases in length (3.92 
vs 3.71 days) and cost ($41,523.52 vs 

$40,657.00) of hospitalization for TKA in 
PD patients. 

• PD patients did not have higher rates of 
complications or in-hospital deaths.

PD patients may be 
safely considered 

for TKA.
[102]

2019 TKA 18 TKA patients 
(22 knees) 67.89±6.62 Between 

2009-2016

• All the clinical outcomes improved. 
Poorer functional outcomes in mid- or end-

stage PD patients
• 16 complications were noted.

• The prosthesis survivorship at 60 months 
for TKA was 87.5%.

Although TJA has 
been associated 

with significant pain 
relief and functional 

improvement in 
PD patients, loss of 
function may occur 

in late-stage PD 
patients.

[98]

2019 Primary TKA

31979 patients 
with PD

95 596 non-PD 
patients 

72±8.1 Between 
2002-2013

• A 44% higher risk of suffering from any 
complication

• A 45% increased risk for any medical 
complication 

• A 9% higher risk for any surgical compli-
cation 

• A 6.5% longer mean lengths of stay
• A 3.05% higher mean total hospital 

charges

After TKA, patients 
with PD are more 

likely to experi-
ence postoperative 

complications, longer 
hospital stays, and 

higher costs.

[25]

2020

Unilateral 
TKA with 
a medial 

parapatellar 
approach

13 patients in 
both groups 75.6±8.13 Between 

2006-2018

• No significant difference was observed 
between 2 groups (PD and non-PD) in 
terms of knee society score and ROM.

• Mean preoperative knee society score 
and ROM values were significantly lower in 
high-grade patients compared to low-grade 

patients.
• Mean increase in knee society score and 
ROM values were significantly higher for 

high-grade patients.

TKA is a success-
ful treatment of 
knee OA in PD 

patients with similar 
outcomes compared 

to the general 
population despite 

disease severity and 
progression.

[103]

2021 Primary TKA

46 TKAs in 29 
patients with 

PD 
92 TKAs in 
58 patients 
without PD

71.0±5.8 Between 
2007-2009

• The mean knee society knee scores 
improved from 36.8 pre-operatively to 60.0 

at the final follow-up.
• Outdoor ambulatory patients at the final 

follow-up included 13 of 20 (65.0 %).
• The cumulative mortality rates were 31% 

(9/29) at the final follow-up.
• Survivorship analysis estimated 89.7% 
chances of survival for ten years in PD 

patients.

During a follow-up 
period of at least 10 
years, TKA was as-

sociated with worse 
functional outcomes 

and increased 
mortality in patients 

with PD.

[100]
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ever, TKA’s efficacy with severe PD remains a concern. 
Several studies have evaluated functional outcomes fol-
lowing TKA in the PD population, each with contradict-
ing results. Although TKA can provide favorable out-
comes for patients with PD, those in the advanced stages 
may experience worsening motor features. Some studies 
demonstrated poor functional improvement after joint 
replacement surgery in PD patients [72, 97]. Noor et al. 
determined the significance of TKA in patients with PD. 
They found that TKA improved PD patients’ range of 
motion (ROM) and stability. Surgery also reduces pain 
and stiffness and improves physical and mental well-be-
ing. However, motor functional outcomes remain poor 
[98]. Rong et al. found that patients with PD who un-
derwent THA or TKA (24 THA and 18 TKA patients) 
experienced significant improvements in pain and func-
tion. The prosthesis survivorship rates for THA and TKA 
were reported to be 94.1% and 87.5%, respectively (after 

60 months). However, those in the mid- or end-stage of 
the disease have poor functional outcomes [99]. Baek et 
al. also demonstrated that TKA in patients with PD was 
associated with weak functional outcomes and increased 
mortality rates during follow-up. The mortality rates in 
the Parkinson’s and control groups were significantly 
different (31% and 6.9%, respectively). Additionally, 
they showed that the functional results of TKA in pa-
tients were closely associated with the progression of PD 
[100]. In another study, Montiel Terrón et al. [93] retro-
spectively examined 26 patients with PD and OA who 
underwent TKA. The mean follow-up was 3.5 years (2–9 
years). They found that TKA reduced pain and improved 
ROM in patients with PD, which aligns with previous 
investigations [57, 96, 101]. They also demonstrated that 
the rate of motor symptom progression diminishes with 
advancing PD. While patients in the early stages had a 
higher chance of functional outcome deterioration, pa-

Total Knee Arthroplasty

Year Surgery Study 
Population

Age (Years), 
Mean±SD

Study 
Duration

Complications/
Results (in PD Group) Conclusion Ref

2021
Primary 

unilateral 
TKA

57 patients 
with PD

57 non-PD 
patients

69.3±7.7 Between 
2008-2015

• Overall complication rate was 26.3%.
• The satisfaction rate was 80.4%.
• Higher all-cause mortality rate

• Readmissions, length of stay, and dis-
charge to rehabilitation did not differ. 

• More flexion contractures, lower SF-36 
mental and physical component summary 
at 6 months, and lower Knee Society knee 

score and Oxford Knee Score at 2 years.

Patients with PD 
showed significant 
functional improve-
ments compared to 
their preoperative 

status and were very 
satisfied despite 

comparatively worse 
knee function and 

QoL.

[111]

2022 TKA

3082 patients 
with PD 

555289 non-PD 
patients

71.44±7.88 Between
2016-2019 

• Increased incidence of blood loss anemia
• Increased periprosthetic dislocations
• Increased periprosthetic mechanical 

complications
• Increased total incurred charges

• Increased length of stay

Increased incidence 
of complications was 
noted in PD patients 

undergoing TKA.

[108]

2022 TKA

12 patients 
with PD 

48 non-PD 
patients

65.4±11.4 Between 
2014-2020

• Significant differences in the improve-
ment of QoL measures between PD 

patients and the control group through 
EuroQOL5-Dimensions and pain and dis-
ability questionnaire at the last follow-up

TKA does not 
improve the QoL in 
KOA patients with 

PD except for a slight 
improvement in pain-

related disability.

[110]

2022 Primary TKA

18082 patients 
with PD

54244 non-PD 
patients

N/A Between
2005-2014 

• Greater incidences and odds of medical 
complications

• Greater incidences and odds of implant-
related complications 

• Higher rates and odds of 90-day readmis-
sion 

• Increased costs of care

PD patients undergo-
ing primary TKA had 
higher incidences of 
medical and implant-

related complica-
tions.

[109]

2023 TKA 50 patients 
with PD 66.91±6.62 Between 

2020-2022

• Improved ROM and stability 
• Higher summary levels for mental and 

physical components 
• Reduced pain and stiffness

There is better scor-
ing of PD patients 

from pre to postoper-
ative state although 
still with poor motor 
functional outcomes.

[98]

Abbreviations: QoL: Quality of life; TJA: Total joint arthroplasty; PD: Parkinson’s disease; THA: Total hip arthroplasty; TKA: 
Total knee arthroplasty; KOA: Knee osteoarthritis.
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tients with more progressive PD tended to remain stable 
after five years. They had a better outcome after surgery 
[93]. Therefore, it can be concluded that the functional 
outcomes of PD patients after TKA are correlated with 
the severity and progression of PD, and doctors should 
help delay PD progression to optimize TJA outcomes 
[25, 71, 99].

Most studies have revealed that patients with PD who 
undergo TKA experience more complications, longer 
hospital stays, and higher costs than the normal popu-
lation [26, 102, 103]. Sharma et al. reported that lower 
extremity TJA (THA and TKA) in patients with PD is 
associated with higher perioperative complication rates 
than in those without this neurodegenerative disorder; 
however, no significant difference was observed in com-
plication rates between elective and trauma surgery set-
tings. They reported a very low local complication rate, 
with only one local complication in each group (elective 
and traumatic surgery) [104]. Another study also dem-
onstrated that PD is associated with an increased risk of 
complications following TJA (52 hips and 71 knees), 
mostly periprosthetic infection, fracture, and disloca-
tion [57]. The incidence of periprosthetic joint infection 
has been documented in the literature to be 0.92% and 
0.88% after TKA and THA, respectively [105]. Addi-
tionally, it has been reported that the dislocation rate fol-
lowing THA ranges from 1% to 3%, while the peripros-
thetic fracture rate is 0.6% [106, 107]. However, these 
complications have been reported to be higher with PD 
payments. Rondon et al. reported that 23.6% of PD pa-
tients required revision surgery in an average follow-up 
of 5.3 years. The survivorship of knee implants at years 5 
and 10 was 89.8% and 66.2%, respectively, and hip im-
plant survivorship was 85.3% and 78.7%, respectively. 
TJA improved functional outcomes in PD patients but 
not individuals without PD [57]. In a retrospective study 
of patients who underwent TKA with and without PD, 
Cheppalli et al. reported an advanced risk of peripros-
thetic mechanical problems and an increased cost of care 
patients with PD [108]. Marchand et al. also demonstrat-
ed that PD patients undergoing primary TKA have more 
medical (4.21 vs 1.24%; OR=3.50) and implant-related 
(5.09 vs 3.15%; OR=1.64) complications, higher read-
mission rates, and costs compared with controls [109]. 
Another study indicated that PD increased hospitaliza-
tion time (6.5%), charge (3.05%), and perioperative 
complications after TKA. Since most of these complica-
tions can be controlled, multi-specialty patient optimi-
zation is required [25]. Altogether, these results suggest 
that patients with PD can benefit from perioperative con-
sultation with a neurological specialist to reduce compli-
cations and improve outcomes after TJA. 

While the literature reports high complication rates 
in PD patients undergoing TKA, some investigations 
demonstrated no significant increase in the studied 
populations’ complications. Wong et al. compared the 
outcomes of TKA in those with PD and those without 
PD. They suggested that PD is not a contraindication for 
TKA; however, PD patients show outcomes equivalent 
to those of the general population. No mortalities oc-
curred during the follow-up period. They reported that 
PD patients exhibited functional outcomes and compli-
cations comparable to controls [96]. Kleiner et al. found 
that patients with PD who underwent TKA experienced 
slightly longer hospitalizations and higher costs. Howev-
er, no increase was found in complications or mortality 
rates, suggesting that patients with PD can be safely con-
sidered for TKA [102]. Another study reported that TKA 
is a successful surgical option for KOA in patients with 
PD, with comparable results to the population despite 
the severity and progression of PD. They reported that 
preoperative function was low in patients with high PD 
severity, while postoperative function was comparable 
to that in the severe PD group [101]. Surgery is a sug-
gested treatment for end-stage knee OA with satisfac-
tory results, which may improve patients’ QoL. Studies 
have reported that TKA can improve the knee function 
in patients with PD. However, the positive impact of the 
procedure was less than that in non-PD patients [57]. In 
2022, Zong et al. found that TKA did not improve QoL 
outcomes in patients with KOA and PD, except for a sub-
tle reduction in pain-related disability. Although the two 
groups had similar preoperative QoL outcomes, those 
with PD had worse QoL on all three measures (EuroQol 
five-dimension [EQ-5D], pain and disability question-
naire [PDQ], and patient health questionnaire-9 [PHQ-
9]) at the last follow-up [110]. Another study published 
in 2021 reported that although individuals with PD have 
diminished knee function and poorer QoL after TKA, 
they still experience significant functional improve-
ments and high satisfaction compared to their preopera-
tive situation. The complication and mortality rates were 
higher in PD patients than in the control group (26.3% vs 
10.5% and 15.8% vs 5.3%, respectively) [111].

Although not comparable with control groups, some 
studies demonstrated low complication rates and prom-
ising functional outcomes in patients with PD compared 
to their condition before the surgery. This led to their 
satisfaction with the outcomes. These results emphasize 
that TKA remains a potential surgical option for OA in 
this expanding patient population. However, evaluating 
the long-term consequences of TKA in these studies was 
difficult due to the short follow-up period. Therefore, ac-
cording to the available literature and controversial re-
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sults, the necessity of TJA in the population of patients 
with PD should be evaluated, carefully depending on 
individual needs and conditions. In conclusion, in ap-
propriately selected patients, PD severity and progres-
sion do not dramatically affect the outcomes of TJA. 
Although the effectiveness of TJA in individuals with 
PD remains a concern, we believe that PD should not 
prevent surgeons from performing TKA. Table 2 sum-
marizes the characteristics and outcomes of TKA in pa-
tients with PD.

Conclusion

Joint arthroplasty is a safe and effective surgical proce-
dure for treating end-stage OA. It can reduce pain, im-
prove ROM, and enhance mobility and function in pa-
tients who do not respond to conservative intervention. 
PD patients have been found to have a higher complica-
tion rate after TJA, and the indication of TJA in patients 
with PD is a matter of debate due to the limited avail-
ability of consistent outcomes in existing publications. 
The available literature consists of a small number of 
retrospective patient cases, with significant variation in 
the disease stage and lack of adequate monitoring during 
postoperative follow-up, all contributing to the absence 
of a consensus. It is challenging to describe a straightfor-
ward approach for patients since PD is a complex con-
dition with non-linear progression rates and considering 
multiple factors, such as sex, time since diagnosis, occur-
rence of falls, and response to medical treatment. Con-
sequently, it is difficult to provide recommendations that 
meet realistic expectations. Surgery is not recommended 
until pain intensity and features careful analysis and fail-
ure of conservative steps. According to the information 
presented in the existing literature, TKA and THA can be 
considered safe procedures for patients with PD in terms 
of mortality rate and short-term complications. Howev-
er, most studies have reported increased complications 
(mostly fracture and dislocation), prolonged hospital 
stays, and escalated costs in these patients.

Ethical Considerations

Compliance with ethical guidelines

This article is a review with no human or animal sample.

Funding

This research did not receive any grant from funding 
agencies in the public, commercial, or non-profit sectors.

Authors' contributions

Conceptualization: Alireza Ghanbari, Abolfazl Bagh-
erifard, and Babak Roshanravan; Collection, assembly, 
and data extraction: Hooman Yahyazadeh, Karo Khosra-
vi, Amir Azimi, Reza Ahmadi, and Babak Roshanravan; 
Writing the original draft: Alireza Ghanbari, Karo Khos-
ravi, Amir Azimi, Reza Ahmadi, and Babak Roshanra-
van; Review and editing: Alireza Ghanbari, Hooman Ya-
hyazadeh, Abolfazl Bagherifard, Karo Khosravi, Amir 
Azimi, Reza Ahmadi, and Babak Roshanravan; Super-
vision: Abolfazl Bagherifard, and Babak Roshanravan.

Conflict of interest

The authors declared no conflict of interest. 

Acknowledgments

The authors thank all individuals who helped us de-
velop this research.

References

[1] Pollock M, Somerville L, Firth A, Lanting B. Outpatient 
total hip arthroplasty, total knee arthroplasty, and uni-
compartmental knee arthroplasty: A systematic review of 
the literature. JBJS Rev. 2016; 4(12):e4. [DOI:10.2106/JBJS.
RVW.16.00002] [PMID] 

[2] Maradit Kremers H, Larson DR, Crowson CS, Kremers WK, 
Washington RE, Steiner CA, et al. Prevalence of total hip and 
knee replacement in the United States. J Bone Joint Surg Am. 
2015; 97(17):1386-97. [DOI:10.2106/JBJS.N.01141] [PMID] 
[PMCID] 

[3] Siddiqi A, Levine BR, Springer BD. Highlights of the 
2021 American joint replacement registry annual re-
port. Arthroplast Today. 2022; 13:205-7. [DOI:10.1016/j.
artd.2022.01.020] [PMID] [PMCID] 

[4] Ryu HG, Roh YJ, Oh KJ, Hwang JH, Kim Y, Cho HW, et 
al. Dual mobility articulation total hip arthroplasty for 
displaced neck fracture in elderly with neuromuscular 
disorder. Injury. 2021; 52(6):1480-6. [DOI:10.1016/j.inju-
ry.2021.01.005] [PMID] 

[5] Cleveland Clinic OME Arthroplasty Group. Understand-
ing the main predictors of length of stay after total hip 
arthroplasty: Patient-related or procedure-related risk fac-
tors? J Arthroplasty. 2021; 36(5):1663-70. [DOI:10.1016/j.
arth.2020.11.029] [PMID] 

[6] Pomeroy E, Fenelon C, Murphy EP, Staunton PF, Rowan FE, 
Cleary MS. A systematic review of total knee arthroplasty 
in neurologic conditions: Survivorship, complications, and 
surgical considerations. J Arthroplasty. 2020; 35(11):3383-92. 
[DOI:10.1016/j.arth.2020.08.008] [PMID] 

Ghanbari A, et al. Total Joint Arthroplasty in Parkinson’s Disease. J. Res Orthop Sci. 2023; 10(4):201-216.

https://doi.org/10.2106/JBJS.RVW.16.00002
https://doi.org/10.2106/JBJS.RVW.16.00002
https://www.ncbi.nlm.nih.gov/pubmed/28060788
https://doi.org/10.2106/JBJS.N.01141
https://www.ncbi.nlm.nih.gov/pubmed/26333733
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4551172
https://doi.org/10.1016/j.artd.2022.01.020
https://doi.org/10.1016/j.artd.2022.01.020
https://www.ncbi.nlm.nih.gov/pubmed/35128013
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8810304
https://doi.org/10.1016/j.injury.2021.01.005
https://doi.org/10.1016/j.injury.2021.01.005
https://www.ncbi.nlm.nih.gov/pubmed/33461769
https://doi.org/10.1016/j.arth.2020.11.029
https://doi.org/10.1016/j.arth.2020.11.029
https://www.ncbi.nlm.nih.gov/pubmed/33342668
https://doi.org/10.1016/j.arth.2020.08.008
https://www.ncbi.nlm.nih.gov/pubmed/32873450


213

November 2023. Volume 10. Number 4

[7] O'Driscoll CS, Hughes AJ, Davey MS, Queally JM, O'Daly 
BJ. Total hip arthroplasty in patients with neurological 
conditions: A systematic review. Arthroplast Today. 2022; 
19:101068. [DOI:10.1016/j.artd.2022.11.001] [PMID] [PM-
CID] 

[8] Marsh M, Newman S. Trends and developments 
in hip and knee arthroplasty technology. J Reha-
bil Assist Technol Eng. 2021; 8:2055668320952043. 
[DOI:10.1177/2055668320952043] [PMID] [PMCID] 

[9] Ferguson RJ, Palmer AJ, Taylor A, Porter ML, Mal-
chau H, Glyn-Jones S. Hip replacement. Lancet. 2018; 
392(10158):1662-71. [DOI:10.1016/S0140-6736(18)31777-X] 
[PMID] 

[10] Queally JM, Abdulkarim A, Mulhall KJ. Total hip re-
placement in patients with neurological conditions. J Bone 
Joint Surg Br. 2009; 91(10):1267-73. [DOI:10.1302/0301-
620X.91B10.22934] [PMID] 

[11] Rodriguez-Oroz MC, Jahanshahi M, Krack P, Litvan I, Ma-
cias R, Bezard E, et al. Initial clinical manifestations of Par-
kinson's disease: Features and pathophysiological mecha-
nisms. Lancet Neurol. 2009; 8(12):1128-39. [DOI:10.1016/
S1474-4422(09)70293-5] [PMID] 

[12] Jankovic J. Parkinson's disease: Clinical features and diag-
nosis. J Neurol Neurosurg Psychiatry. 2008; 79(4):368-76. 
[DOI:10.1136/jnnp.2007.131045] [PMID] 

[13] Skou ST, Roos EM, Laursen MB, Rathleff MS, Arendt-Niels-
en L, Simonsen O, et al. A randomized, controlled trial of to-
tal knee replacement. N Engl J Med. 2015; 373(17):1597-606. 
[DOI:10.1056/NEJMoa1505467] [PMID] 

[14] Chesworth BM, Mahomed NN, Bourne RB, Davis AM; 
OJRR Study Group. Willingness to go through surgery 
again validated the WOMAC clinically important difference 
from THR/TKR surgery. J Clin Epidemiol. 2008; 61(9):907-
18. [DOI:10.1016/j.jclinepi.2007.10.014] [PMID] 

[15] Jorn LP, Johnsson R, Toksvig-Larsen S. Patient sat-
isfaction, function and return to work after knee ar-
throplasty. Acta Orthop Scand. 1999; 70(4):343-7. 
[DOI:10.3109/17453679908997822] [PMID] 

[16] Varacallo M, Luo TD, Johanson NA. Total knee arthroplas-
ty techniques. Treasure Island: StatPearls; 2018. [Link]

[17] Williams DH, Garbuz DS, Masri BA, Duncan CP, Garbuz 
DS. Total knee arthroplasty: Techniques and results. BC Med 
J. 2010; 52(9):447-54. [DOI:10.1097/BTK.0b013e3181d16758] 

[18] Insall JN, Binazzi R, Soudry M, Mestriner LA. Total 
knee arthroplasty. Clin Orthop Relat Res. 1985; 192:13-22. 
[DOI:10.1097/00003086-198501000-00003] 

[19] Kahlenberg CA, Nwachukwu BU, McLawhorn AS, Cross 
MB, Cornell CN, Padgett DE. Patient satisfaction after to-
tal knee replacement: A systematic review. HSS J. 2018; 
14(2):192-201. [DOI:10.1007/s11420-018-9614-8] [PMID] 
[PMCID] 

[20] Lachiewicz PF, Soileau ES. Fifteen-year survival and oste-
olysis associated with a modular posterior stabilized knee 
replacement. A concise follow-up of a previous report. J 
Bone Joint Surg Am. 2009; 91(6):1419-23. [DOI:10.2106/
JBJS.H.01351] [PMID] 

[21] Guo B, Qin S, Ye H. [Research progress of knee-salvage 
treatment for knee osteoarthritis (Chinese)]. Zhongguo 
Xiu Fu Chong Jian Wai Ke Za Zhi. 2018; 32(10):1292-6. 
[DOI:10.7507/1002-1892.201807027] [PMID]

[22] Ghosh A, Chatterji U. An evidence-based review of 
enhanced recovery after surgery in total knee replace-
ment surgery. J Perioper Pract. 2019; 29(9):281-90. 
[DOI:10.1177/1750458918791121] [PMID] 

[23] Tibbo ME, Chalmers BP, Berry DJ, Pagnano MW, Lewallen 
DG, Abdel MP. Primary total knee arthroplasty in patients 
with neuropathic (charcot) arthropathy: Contemporary re-
sults. J Arthroplasty. 2018; 33(9):2815-20. [DOI:10.1016/j.
arth.2018.04.003] [PMID] 

[24] Sloan M, Premkumar A, Sheth NP. Projected volume of 
primary total joint arthroplasty in the U.S., 2014 to 2030. J 
Bone Joint Surg Am. 2018; 100(17):1455-60. [DOI:10.2106/
JBJS.17.01617] [PMID] 

[25] Newman JM, Sodhi N, Wilhelm AB, Khlopas A, Klika 
AK, Naziri Q, et al. Parkinson's disease increases the risk 
of perioperative complications after total knee arthroplasty: 
A nationwide database study. Knee Surg Sports Traumatol 
Arthrosc. 2019; 27(7):2189-95. [DOI:10.1007/s00167-018-
4970-y] [PMID] 

[26] Cross WW 3rd, Saleh KJ, Wilt TJ, Kane RL. Agreement about 
indications for total knee arthroplasty. Clin Orthop Relat Res. 
2006; 446:34-9. [DOI:10.1097/01.blo.0000214436.49527.5e] 
[PMID] 

[27] Learmonth ID, Young C, Rorabeck C. The operation of the 
century: Total hip replacement. Lancet. 2007; 370(9597):1508-
19. [DOI:10.1016/S0140-6736(07)60457-7] [PMID] 

[28] Wiles P. The surgery of the osteoarthritic hip. Br J Surg. 1958; 
45(193):488-97. [DOI:10.1002/bjs.18004519315] [PMID] 

[29] Smith-Petersen M. Evolution of mould arthroplasty of 
the hip joint. J Bone Joint Surg Br Vol. 1948; 30(1):59-75. 
[DOI:10.1302/0301-620X.30B1.59] 

[30] Molina CS, Thakore RV, Blumer A, Obremskey WT, Sethi 
MK. Use of the national surgical quality improvement pro-
gram in orthopaedic surgery. Clin Orthop Relat Res. 2015; 
473(5):1574-81. [DOI:10.1007/s11999-014-3597-7] [PMID] 
[PMCID] 

[31] Charnley J. Arthroplasty of the hip. A new operation. 
Lancet. 1961; 1(7187):1129-32. [DOI:10.1016/S0140-
6736(61)92063-3] [PMID] 

[32] Bannuru RR, Osani MC, Vaysbrot EE, Arden NK, Bennell 
K, Bierma-Zeinstra SMA, et al. OARSI guidelines for the 
non-surgical management of knee, hip, and polyarticular 
osteoarthritis. Osteoarthritis Cartilage. 2019; 27(11):1578-89. 
[DOI:10.1016/j.joca.2019.06.011] [PMID] 

[33] Günther KP, Deckert S, Lützner C, Lange T, Schmitt J, 
Postler A, et al. Total hip replacement for osteoarthritis-evi-
dence-based and patient-oriented indications. Dtsch Arztebl 
Int. 2021; 118(43):730-6. [DOI:10.3238/arztebl.m2021.0323] 
[PMID] [PMCID] 

[34] Crawford RW, Murray DW. Total hip replacement: Indi-
cations for surgery and risk factors for failure. Ann Rheum 
Dis. 1997; 56(8):455-7. [DOI:10.1136/ard.56.8.455] [PMID] 
[PMCID] 

Ghanbari A, et al. Total Joint Arthroplasty in Parkinson’s Disease. J. Res Orthop Sci. 2023; 10(4):201-216.

https://doi.org/10.1016/j.artd.2022.11.001
https://www.ncbi.nlm.nih.gov/pubmed/36568851
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9768244
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9768244
https://doi.org/10.1177/2055668320952043
https://www.ncbi.nlm.nih.gov/pubmed/33614108
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7874345
https://doi.org/10.1016/S0140-6736(18)31777-X
https://www.ncbi.nlm.nih.gov/pubmed/30496081
https://doi.org/10.1302/0301-620X.91B10.22934
https://doi.org/10.1302/0301-620X.91B10.22934
https://www.ncbi.nlm.nih.gov/pubmed/19794158
https://doi.org/10.1016/S1474-4422(09)70293-5
https://doi.org/10.1016/S1474-4422(09)70293-5
https://www.ncbi.nlm.nih.gov/pubmed/19909911
https://doi.org/10.1136/jnnp.2007.131045
https://www.ncbi.nlm.nih.gov/pubmed/18344392
https://doi.org/10.1056/NEJMoa1505467
https://www.ncbi.nlm.nih.gov/pubmed/26488691
https://doi.org/10.1016/j.jclinepi.2007.10.014
https://www.ncbi.nlm.nih.gov/pubmed/18687289
https://doi.org/10.3109/17453679908997822
https://www.ncbi.nlm.nih.gov/pubmed/10569263
https://www.ncbi.nlm.nih.gov/books/NBK499896/
https://bcmj.org/articles/total-knee-arthroplasty-techniques-and-results
https://doi.org/10.1097/00003086-198501000-00003
https://doi.org/10.1007/s11420-018-9614-8
https://www.ncbi.nlm.nih.gov/pubmed/29983663
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6031540
https://doi.org/10.2106/JBJS.H.01351
https://doi.org/10.2106/JBJS.H.01351
https://www.ncbi.nlm.nih.gov/pubmed/19487520
https://www.rrsurg.com/article/10.7507/1002-1892.201807027
https://pubmed.ncbi.nlm.nih.gov/30215498/
https://doi.org/10.1177/1750458918791121
https://www.ncbi.nlm.nih.gov/pubmed/30212288
https://doi.org/10.1016/j.arth.2018.04.003
https://doi.org/10.1016/j.arth.2018.04.003
https://www.ncbi.nlm.nih.gov/pubmed/29706257
https://doi.org/10.2106/JBJS.17.01617
https://doi.org/10.2106/JBJS.17.01617
https://www.ncbi.nlm.nih.gov/pubmed/30180053
https://doi.org/10.1007/s00167-018-4970-y
https://doi.org/10.1007/s00167-018-4970-y
https://www.ncbi.nlm.nih.gov/pubmed/29785449
https://doi.org/10.1097/01.blo.0000214436.49527.5e
https://www.ncbi.nlm.nih.gov/pubmed/16672869
https://doi.org/10.1016/S0140-6736(07)60457-7
https://www.ncbi.nlm.nih.gov/pubmed/17964352
https://doi.org/10.1002/bjs.18004519315
https://www.ncbi.nlm.nih.gov/pubmed/13536352
https://doi.org/10.1302/0301-620X.30B1.59
https://doi.org/10.1007/s11999-014-3597-7
https://www.ncbi.nlm.nih.gov/pubmed/24706043
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4385340
https://doi.org/10.1016/S0140-6736(61)92063-3
https://doi.org/10.1016/S0140-6736(61)92063-3
https://www.ncbi.nlm.nih.gov/pubmed/15898154
https://doi.org/10.1016/j.joca.2019.06.011
https://www.ncbi.nlm.nih.gov/pubmed/31278997
https://doi.org/10.3238/arztebl.m2021.0323
https://www.ncbi.nlm.nih.gov/pubmed/34693905
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8820083
https://doi.org/10.1136/ard.56.8.455
https://www.ncbi.nlm.nih.gov/pubmed/9306866
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1752425


214

November 2023. Volume 10. Number 4

[35] Vorokov AA, Bortulev PI, Khaydarov VM, Linnik SA, 
Tkachenko AN. Total hip and knee arthoplasty: On the issue 
of indications for surgery. Pediatr Traumatol Orthop Recon-
str Surg. 2020; 8(3):355-64. [DOI:10.17816/PTORS34164] 

[36] Buirs LD, Van Beers LW, Scholtes VA, Pastoors T, Sprague 
S, Poolman RW. Predictors of physical functioning after to-
tal hip arthroplasty: A systematic review. BMJ Open. 2016; 
6(9):e010725. [DOI:10.1136/bmjopen-2015-010725] [PMID] 
[PMCID] 

[37] Karachalios T, Komnos G, Koutalos A. Total hip arthro-
plasty: Survival and modes of failure. EFORT Open Rev. 
2018; 3(5):232-9. [DOI:10.1302/2058-5241.3.170068] [PMID] 
[PMCID] 

[38] NHS Digital. Finalised patient reported outcome measures 
(PROMs) in England for hip and knee replacement proce-
dures (April 2017 to March 2018) [Internet]. 2019 [Updated 
2020 February 13]. Available from: [Link]

[39] Wojtowicz AL, Al-Azzani W, Nåtman J, Rolfson O, Rog-
mark C, Cnudde PHJ. Hip arthroplasty for acute hip fracture 
in patients with neurological disorders: A report Of 9,702 
cases from the Swedish arthroplasty register. Injury. 2022; 
53(3):1202-8. [DOI:10.1016/j.injury.2021.09.028] [PMID] 

[40] Yinchang Z. Hip prosthesis replacement in femoral neck 
fractures with neuromuscular lesions of the hip. J Wannan 
Med College. 2019; 38(04):320-22. [Link]

[41] Woolson ST, Rahimtoola ZO. Risk factors for dislocation 
during the first 3 months after primary total hip replace-
ment. J Arthroplasty. 1999; 14(6):662-8. [DOI:10.1016/
S0883-5403(99)90219-X] [PMID] 

[42] Kleiner JE, Eltorai AEM, Rubin LE, Daniels AH. Matched 
cohort analysis of total hip arthroplasty in patients with 
and without parkinson's disease: Complications, mortality, 
length of stay, and hospital charges. J Arthroplasty. 2019; 
34(7S):S228-31. [DOI:10.1016/j.arth.2019.03.023] [PMID] 

[43] Newman JM, Sodhi N, Dalton SE, Khlopas A, Newman 
RP, Higuera CA, et al. Does parkinson disease increase the 
risk of perioperative complications after total hip arthro-
plasty? A nationwide database study. J Arthroplasty. 2018; 
33(7S):S162-6. [DOI:10.1016/j.arth.2018.01.006] [PMID] 

[44] Flynn JM, Miller F. Management of hip disorders in patients 
with cerebral palsy. J Am Acad Orthop Surg. 2002; 10(3):198-
209. [DOI:10.5435/00124635-200205000-00006] [PMID] 

[45] King G, Hunt LP, Wilkinson JM, Blom AW; National Joint 
Registry for England, Wales, and Northern Ireland. Good 
outcome of total hip replacement in patients with cerebral 
palsy: A comparison of 389 patients and 425,813 controls 
from the National Joint Registry for England and Wales. 
Acta Orthop. 2016; 87(2):93-9. [DOI:10.3109/17453674.2015.
1137439] [PMID] [PMCID] 

[46] Newman JM, Naziri Q, Chughtai M, Khlopas A, Kryzak 
TJ, Navale SM, et al. Does multiple sclerosis affect the in-
patient perioperative outcomes after total hip arthroplas-
ty? J Arthroplasty. 2017; 32(12):3669-74. [DOI:10.1016/j.
arth.2017.07.006] [PMID] 

[47] Dorsey ER, Constantinescu R, Thompson JP, Biglan 
KM, Holloway RG, Kieburtz K, et al. Projected number of 
people with Parkinson disease in the most populous na-
tions, 2005 through 2030. Neurology. 2007; 68(5):384-6. 
[DOI:10.1212/01.wnl.0000247740.47667.03] [PMID] 

[48] Pringsheim T, Jette N, Frolkis A, Steeves TD. The preva-
lence of Parkinson's disease: A systematic review and meta-
analysis. Mov Disord. 2014; 29(13):1583-90. [DOI:10.1002/
mds.25945] [PMID] 

[49] Mirelman A, Bonato P, Camicioli R, Ellis TD, Giladi N, 
Hamilton JL, et al. Gait impairments in Parkinson's disease. 
Lancet Neurol. 2019; 18(7):697-708. [DOI:10.1016/S1474-
4422(19)30044-4] [PMID] 

[50] Allen NE, Schwarzel AK, Canning CG. Recurrent falls in 
Parkinson's disease: A systematic review. Parkinsons Dis. 
2013; 2013:906274. [DOI:10.1155/2013/906274] [PMID] 
[PMCID] 

[51] van den Bos F, Speelman AD, Samson M, Munneke M, 
Bloem BR, Verhaar HJ. Parkinson's disease and osteoporo-
sis. Age Ageing. 2013; 42(2):156-62. [DOI:10.1093/ageing/
afs161] [PMID] 

[52] Lyell V, Henderson E, Devine M, Gregson C. Assessment 
and management of fracture risk in patients with Parkin-
son's disease. Age Ageing. 2015; 44(1):34-41. [DOI:10.1093/
ageing/afu122] [PMID] 

[53] Lethbridge L, Johnston GM, Turnbull G. Co-morbidities 
of persons dying of Parkinson's disease. Prog Palliat Care. 
2013; 21(3):140-5. [DOI:10.1179/1743291X12Y.0000000037] 
[PMID] [PMCID] 

[54] Zuckerman LM. Parkinson's disease and the orthopae-
dic patient. J Am Acad Orthop Surg. 2009; 17(1):48-55. 
[DOI:10.5435/00124635-200901000-00007] [PMID] 

[55] Fast A, Mendelsohn E, Sosner J. Total knee arthroplasty 
in Parkinson's disease. Arch Phys Med Rehabil. 1994; 
75(11):1269-70. [DOI:10.1016/0003-9993(94)90018-3] 
[PMID] 

[56] Tinning CG, Cochrane LA, Singer BR. Primary total knee 
arthroplasty in patients with Parkinson's disease: Analysis 
of outcomes. Acta Orthop Belg. 2013; 79(3):301-6. [Link]

[57] Rondon AJ, Tan TL, Schlitt PK, Greenky MR, Phillips JL, 
Purtill JJ. Total joint arthroplasty in patients with Parkin-
son’s disease: Survivorship, outcomes, and reasons for 
failure. J Arthroplast. 2018; 33(4):1028-32. [DOI:10.1016/j.
arth.2017.11.017] 

[58] Mehta S, Vankleunen JP, Booth RE, Lotke PA, Lonner JH. 
Total knee arthroplasty in patients with Parkinson’s disease: 
Impact of early postoperative neurologic intervention. Am J 
Ortho. 2008; 37(10):513-6. [Link]

[59] Wang Y, Wang S, Yang X. Prevalence of different types of 
wound infection in subjects with Parkinson's disease and to-
tal joint arthroplasty: A meta-Analysis. Int Wound J. 2023; 
20(7):2780-7. [DOI:10.1111/iwj.14154] [PMID] [PMCID] 

[60] Penrose CT, Bala A, Dekker TJ, Seyler TM, Randell TR, 
Green CL, et al. Total hip arthroplasty in patients with 
Parkinson’s disease. Duke Orthop J. 2019; 9(1):60-8. 
[DOI:10.4103/DORJ.DORJ_10_19]

[61] Melton LJ 3rd, Leibson CL, Achenbach SJ, Bower JH, Mara-
ganore DM, Oberg AL, et al. Fracture risk after the diagnosis 
of Parkinson's disease: Influence of concomitant dementia. 
Mov Disord. 2006; 21(9):1361-7. [DOI:10.1002/mds.20946] 
[PMID] 

Ghanbari A, et al. Total Joint Arthroplasty in Parkinson’s Disease. J. Res Orthop Sci. 2023; 10(4):201-216.

https://doi.org/10.17816/PTORS34164
https://doi.org/10.1136/bmjopen-2015-010725
https://www.ncbi.nlm.nih.gov/pubmed/27601486
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5020746
https://doi.org/10.1302/2058-5241.3.170068
https://www.ncbi.nlm.nih.gov/pubmed/29951261
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5994632
https://digital.nhs.uk/data-and-information/publications/statistical/patient-reported-outcome-measures-proms/finalised-hip--knee-replacements-april-2018---march-2019
https://doi.org/10.1016/j.injury.2021.09.028
https://www.ncbi.nlm.nih.gov/pubmed/34602245
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hip+prosthesis+replacement+in+femoral+neck+fractures+with+neuromuscular+lesions+of+the+hip&btnG=
https://doi.org/10.1016/S0883-5403(99)90219-X
https://doi.org/10.1016/S0883-5403(99)90219-X
https://www.ncbi.nlm.nih.gov/pubmed/10512436
https://doi.org/10.1016/j.arth.2019.03.023
https://www.ncbi.nlm.nih.gov/pubmed/30982760
https://doi.org/10.1016/j.arth.2018.01.006
https://www.ncbi.nlm.nih.gov/pubmed/29402715
https://doi.org/10.5435/00124635-200205000-00006
https://www.ncbi.nlm.nih.gov/pubmed/12041941
https://doi.org/10.3109/17453674.2015.1137439
https://doi.org/10.3109/17453674.2015.1137439
https://www.ncbi.nlm.nih.gov/pubmed/26863583
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4812090
https://doi.org/10.1016/j.arth.2017.07.006
https://doi.org/10.1016/j.arth.2017.07.006
https://www.ncbi.nlm.nih.gov/pubmed/28780224
https://doi.org/10.1212/01.wnl.0000247740.47667.03
https://www.ncbi.nlm.nih.gov/pubmed/17082464
https://doi.org/10.1002/mds.25945
https://doi.org/10.1002/mds.25945
https://www.ncbi.nlm.nih.gov/pubmed/24976103
https://doi.org/10.1016/S1474-4422(19)30044-4
https://doi.org/10.1016/S1474-4422(19)30044-4
https://www.ncbi.nlm.nih.gov/pubmed/30975519
https://doi.org/10.1155/2013/906274
https://www.ncbi.nlm.nih.gov/pubmed/23533953
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3606768
https://doi.org/10.1093/ageing/afs161
https://doi.org/10.1093/ageing/afs161
https://www.ncbi.nlm.nih.gov/pubmed/23132148
https://doi.org/10.1093/ageing/afu122
https://doi.org/10.1093/ageing/afu122
https://www.ncbi.nlm.nih.gov/pubmed/25236847
https://doi.org/10.1179/1743291X12Y.0000000037
https://www.ncbi.nlm.nih.gov/pubmed/23843685
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3703207
https://doi.org/10.5435/00124635-200901000-00007
https://www.ncbi.nlm.nih.gov/pubmed/19136427
https://doi.org/10.1016/0003-9993(94)90018-3
https://www.ncbi.nlm.nih.gov/pubmed/7979942
http://actaorthopaedica.be/assets/2644/11-Tinning_et_al.pdf
https://doi.org/10.1016/j.arth.2017.11.017
https://doi.org/10.1016/j.arth.2017.11.017
https://cdn.mdedge.com/files/s3fs-public/Document/September-2017/037100513.pdf
https://doi.org/10.1111/iwj.14154
https://www.ncbi.nlm.nih.gov/pubmed/36924416
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10410355
https://journals.lww.com/dorj/fulltext/2019/09010/total_hip_arthroplasty_in_patients_with.10.aspx
https://doi.org/10.1002/mds.20946
https://www.ncbi.nlm.nih.gov/pubmed/16703587


215

November 2023. Volume 10. Number 4

[62] Gnädinger M, Mellinghoff HU, Kaelin-Lang A. Parkinson's 
disease and the bones. Swiss Med Wkly. 2011; 141:w13154. 
[DOI:10.4414/smw.2011.13154] [PMID] 

[63] Nam JS, Kim YW, Shin J, Chang JS, Yoon SY. Hip fracture 
in patients with parkinson's disease and related mortal-
ity: A population-based study in Korea. Gerontology. 2021; 
67(5):544-53. [DOI:10.1159/000513730] [PMID] 

[64] Di Monaco M, Vallero F, Di Monaco R, Tappero R, Cavanna 
A. Bone mineral density in hip-fracture patients with Parkin-
son's disease: A case-control study. Arch Phys Med Rehabil. 
2006; 87(11):1459-62. [DOI:10.1016/j.apmr.2006.07.265] 
[PMID] 

[65] Fink HA, Kuskowski MA, Orwoll ES, Cauley JA, Ensrud 
KE; Osteoporotic Fractures in Men (MrOS) Study Group. 
Association between Parkinson's disease and low bone den-
sity and falls in older men: The osteoporotic fractures in men 
study. J Am Geriatr Soc. 2005; 53(9):1559-64. [DOI:10.1111/
j.1532-5415.2005.53464.x] [PMID] 

[66] Walker RW, Chaplin A, Hancock RL, Rutherford R, Gray 
WK. Hip fractures in people with idiopathic Parkinson's dis-
ease: Incidence and outcomes. Mov Disord. 2013; 28(3):334-
40. [DOI:10.1002/mds.25297] [PMID] 

[67] Nguyen PV, Hjelholt TJ, Heide-Jørgensen U, Pedersen 
AB. Postoperative complications, mortality, and quality of 
in-hospital care among hip fracture patients with Parkin-
son's disease. Injury. 2022; 53(6):2150-7. [DOI:10.1016/j.in-
jury.2022.03.015] [PMID] 

[68] Fontalis A, Kenanidis E, Bennett-Brown K, Tsiridis E. Clini-
cal outcomes in elective total hip arthroplasty in Parkinson's 
disease: A systematic review of the literature. EFORT Open 
Rev. 2020; 5(12):856-65. [DOI:10.1302/2058-5241.5.200034] 
[PMID] [PMCID] 

[69] Chen YY, Cheng PY, Wu SL, Lai CH. Parkinson's dis-
ease and risk of hip fracture: An 8-year follow-up study 
in Taiwan. Parkinsonism Relat Disord. 2012; 18(5):506-9. 
[DOI:10.1016/j.parkreldis.2012.01.014] [PMID] 

[70] Goel A, Viswanathan VK, Purudappa PP, Sakthivelnathan 
V, Mounasamy V, Sambandam S. Cost and early compli-
cation analysis following total hip arthroplasty in parkin-
son's disease patients: A propensity-matched database 
study. Arch Bone Jt Surg. 2023; 11(1):47-52. [DOI:10.22038/
ABJS.2022.65048.3120] [PMID]

[71] Weber M, Cabanela ME, Sim FH, Frassica FJ, Harmsen WS. 
Total hip replacement in patients with Parkinson's disease. 
Int Orthop. 2002; 26(2):66-8. [DOI:10.1007/s00264-001-0308-
2] [PMID] [PMCID] 

[72] Mathew PG, Sponer P, Kucera T, Grinac M, Knízek J. Total 
HIP arthroplasty in patients with Parkinson's disease. Acta 
Medica. 2013; 56(3):110-6. [DOI:10.14712/18059694.2014.18] 
[PMID] 

[73] Meek RM, Allan DB, McPhillips G, Kerr L, Howie CR. 
Epidemiology of dislocation after total hip arthroplasty. 
Clin Orthop Relat Res. 2006; 447:9-18. [DOI:10.1097/01.
blo.0000218754.12311.4a] [PMID] 

[74] Cabanela ME, Weber M. Total hip arthroplasty in patients 
with neuromuscular disease. Instr Course Lect. 2000; 49:163-
8. [DOI:10.2106/00004623-200003000-00014] [PMID] 

[75] Bassiony AA, Gameel S. The dual mobility hip arthroplasty 
for hip fracture in Parkinson’s disease. Open J Trauma. 2020; 
4(1):032-5. [Link]

[76] Gausden EB, Parhar HS, Popper JE, Sculco PK, Rush BNM. 
Risk factors for early dislocation following primary elective 
total hip arthroplasty. J Arthroplasty. 2018; 33(5):1567-71. 
[DOI:10.1016/j.arth.2017.12.034] [PMID] 

[77] Mohammed R, Hayward K, Mulay S, Bindi F, Wallace M. 
Outcomes of dual-mobility acetabular cup for instability in 
primary and revision total hip arthroplasty. J Orthop Trau-
matol. 2015; 16(1):9-13. [DOI:10.1007/s10195-014-0324-9] 
[PMID] [PMCID] 

[78] Luthra JS, Al Riyami A, Allami MK. Dual mobility total hip 
replacement in a high risk population. SICOT J. 2016; 2:43. 
[DOI:10.1051/sicotj/2016037] [PMID] [PMCID] 

[79] Graversen AE, Jakobsen SS, Kristensen PK, Thillemann TM. 
No dislocations after primary hip arthroplasty with the dual 
mobility cup in displaced femoral neck fracture in patients 
with dementia. A one-year follow-up in 20 patients. SICOT 
J. 2017; 3:9. [DOI:10.1051/sicotj/2016050] [PMID] [PMCID] 

[80] Lazennec JY, Kim Y, Pour AE. Total hip arthroplasty in 
patients with parkinson disease: Improved outcomes with 
dual mobility implants and cementless fixation. J Arthro-
plasty. 2018; 33(5):1455-61. [DOI:10.1016/j.arth.2017.11.062] 
[PMID] 

[81] Wojtowicz AL, Mohaddes M, Odin D, Bülow E, Nemes S, 
Cnudde P. Is parkinson's disease associated with increased 
mortality, poorer outcomes scores, and revision risk after 
tha? findings from the swedish hip arthroplasty register. 
Clin Orthop Relat Res. 2019; 477(6):1347-55. [DOI:10.1097/
CORR.0000000000000679] [PMID] [PMCID] 

[82] Wang Z, Hou JZ, Wu CH, Zhou YJ, Gu XM, Wang HH, et 
al. A systematic review and meta-analysis of direct anterior 
approach versus posterior approach in total hip arthroplas-
ty. J Orthop Surg Res. 2018; 13(1):229. [DOI:10.1186/s13018-
018-0929-4] [PMID] [PMCID] 

[83] Berry DJ, von Knoch M, Schleck CD, Harmsen WS. The cu-
mulative long-term risk of dislocation after primary Charn-
ley total hip arthroplasty. J Bone Joint Surg Am. 2004; 86(1):9-
14. [DOI:10.2106/00004623-200401000-00003] [PMID] 

[84] Berliner Z, Yau C, Jahng K, Bas MA, Cooper HJ, Rod-
riguez JA. Risk factors for periprosthetic femoral frac-
ture in non-cemented total hip arthroplasty through 
the direct anterior approach. HSS J. 2022; 18(3):368-75. 
[DOI:10.1177/15563316211050884] [PMID] [PMCID] 

[85] Yang M, Yao M, Chu K, Wei C, Li Z, Huo J, et al. Efficacy 
of direct anterior approach versus posterior lateral approach 
for total hip replacement in patients with Parkinson’s dis-
ease. Med Sci Monit. 2023; 29:e939682-1. [DOI:10.12659/
MSM.939682] 

[86] Higgins BT, Barlow DR, Heagerty NE, Lin TJ. Anterior vs. 
posterior approach for total hip arthroplasty, A systematic 
review and meta-analysis. J Arthroplasty. 2015; 30(3):419-34. 
[DOI:10.1016/j.arth.2014.10.020] [PMID] 

[87] Venishetty N, Beale J, Martinez J, Mounasamy V, Sam-
bandam S. Understanding factors that impact the length 
of stay after total hip arthroplasty-A national in-patient 
sample-based study. J Clin Orthop Trauma. 2023; 46:102284. 
[DOI:10.1016/j.jcot.2023.102284] [PMID] [PMCID] 

Ghanbari A, et al. Total Joint Arthroplasty in Parkinson’s Disease. J. Res Orthop Sci. 2023; 10(4):201-216.

https://doi.org/10.4414/smw.2011.13154
https://www.ncbi.nlm.nih.gov/pubmed/21328097
https://doi.org/10.1159/000513730
https://www.ncbi.nlm.nih.gov/pubmed/33735882
https://doi.org/10.1016/j.apmr.2006.07.265
https://www.ncbi.nlm.nih.gov/pubmed/17084120
https://doi.org/10.1111/j.1532-5415.2005.53464.x
https://doi.org/10.1111/j.1532-5415.2005.53464.x
https://www.ncbi.nlm.nih.gov/pubmed/16137287
https://doi.org/10.1002/mds.25297
https://www.ncbi.nlm.nih.gov/pubmed/23389925
https://doi.org/10.1016/j.injury.2022.03.015
https://doi.org/10.1016/j.injury.2022.03.015
https://www.ncbi.nlm.nih.gov/pubmed/35296377
https://doi.org/10.1302/2058-5241.5.200034
https://www.ncbi.nlm.nih.gov/pubmed/33425374
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7784138
https://doi.org/10.1016/j.parkreldis.2012.01.014
https://www.ncbi.nlm.nih.gov/pubmed/22297125
https://abjs.mums.ac.ir/article_21551.html
https://pubmed.ncbi.nlm.nih.gov/36793664/
https://doi.org/10.1007/s00264-001-0308-2
https://doi.org/10.1007/s00264-001-0308-2
https://www.ncbi.nlm.nih.gov/pubmed/12078878
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3620873
https://doi.org/10.14712/18059694.2014.18
https://www.ncbi.nlm.nih.gov/pubmed/24592748
https://doi.org/10.1097/01.blo.0000218754.12311.4a
https://doi.org/10.1097/01.blo.0000218754.12311.4a
https://www.ncbi.nlm.nih.gov/pubmed/16672897
https://doi.org/10.2106/00004623-200003000-00014
https://www.ncbi.nlm.nih.gov/pubmed/10829172
https://www.clinsurggroup.us/articles/OJT-4-129.php
https://doi.org/10.1016/j.arth.2017.12.034
https://www.ncbi.nlm.nih.gov/pubmed/29395718
https://doi.org/10.1007/s10195-014-0324-9
https://www.ncbi.nlm.nih.gov/pubmed/25330736
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4348500
https://doi.org/10.1051/sicotj/2016037
https://www.ncbi.nlm.nih.gov/pubmed/27924742
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5142081
https://doi.org/10.1051/sicotj/2016050
https://www.ncbi.nlm.nih.gov/pubmed/28176672
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5297327
https://doi.org/10.1016/j.arth.2017.11.062
https://www.ncbi.nlm.nih.gov/pubmed/29276118
https://doi.org/10.1097/CORR.0000000000000679
https://doi.org/10.1097/CORR.0000000000000679
https://www.ncbi.nlm.nih.gov/pubmed/31136433
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6554142
https://doi.org/10.1186/s13018-018-0929-4
https://doi.org/10.1186/s13018-018-0929-4
https://www.ncbi.nlm.nih.gov/pubmed/30189881
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6127950
https://doi.org/10.2106/00004623-200401000-00003
https://www.ncbi.nlm.nih.gov/pubmed/14711939
https://doi.org/10.1177/15563316211050884
https://www.ncbi.nlm.nih.gov/pubmed/35846257
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9247592
https://doi.org/10.12659/MSM.939682
https://doi.org/10.12659/MSM.939682
https://doi.org/10.1016/j.arth.2014.10.020
https://www.ncbi.nlm.nih.gov/pubmed/25453632
https://doi.org/10.1016/j.jcot.2023.102284
https://www.ncbi.nlm.nih.gov/pubmed/38046927
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10687332


216

November 2023. Volume 10. Number 4

[88] Shah NV, Solow M, Lavian JD, Bloom LR, Grieco PW, 
Stroud SG, et al. Total hip arthroplasty in Parkinson's dis-
ease patients: A propensity score-matched analysis with 
minimum 2-year surveillance. Hip Int. 2020; 30(6):684-9. 
[DOI:10.1177/1120700019862247] [PMID] 

[89] Mesarick EC, Ratcliff TL, Jose J, Sambandam S. Risk fac-
tors for in-patient myocardial infarction following total 
hip arthroplasty. J Orthop. 2024; 51:60-65. [DOI:10.1016/j.
jor.2024.01.007] [PMID] 

[90] Viswanathan VK, Subramanian S, Jones H, Mounasamy 
V, Sambandam S. Patient disposition after discharge fol-
lowing primary total hip arthroplasty: Home versus skilled 
nursing facility-A study based on national inpatient sample 
database. Arch Orthop Trauma Surg. 2024; 144(2):937-45.
[DOI:10.1007/s00402-023-05081-9] [PMID] 

[91] Yang Q, Wang J, Xu Y, Chen Y, Lian Q, Zhang Y. Incidence 
and risk factors of in-hospital prosthesis-related complica-
tions following total hip arthroplasty: A retrospective Na-
tionwide Inpatient Sample database study. Int Orthop. 2020; 
44(11):2243-52. [DOI:10.1007/s00264-020-04682-y] [PMID] 

[92] Leibson CL, Maraganore DM, Bower JH, Ransom JE, 
O'brien PC, Rocca WA. Comorbid conditions associated 
with Parkinson's disease: A population-based study. Mov 
Disord. 2006; 21(4):446-55. [DOI:10.1002/mds.20685] 
[PMID] 

[93] Montiel Terrón V, Vitoria M, Lamo de Espinosa Vázquez 
de Sola JM, Valentí Nin JR, Valentí Azcárate A. Do we really 
improve life quality after total knee arthroplasty in patients 
with Parkinson's disease? Arch Orthop Trauma Surg. 2021; 
141(2):313-9. [DOI:10.1007/s00402-020-03644-8] [PMID] 

[94] Yoon JR, Yoon TH, Lee SH. The effect of Parkinson's disease 
on total knee arthroplasty: A systematic review and meta-
analysis. Knee Surg Relat Res. 2023; 35(1):6. [DOI:10.1186/
s43019-023-00179-1] [PMID] [PMCID] 

[95] Min H, Lin H, Chen G. Effect of Parkinson's disease on 
primary total joint arthroplasty outcomes: A meta-analy-
sis of matched control studies. Int J Surg. 2019; 71:124-31. 
[DOI:10.1016/j.ijsu.2019.09.013] [PMID] 

[96] Wong EH, Oh LJ, Parker DA. Outcomes of Primary To-
tal knee arthroplasty in patients with parkinson's dis-
ease. J Arthroplasty. 2018; 33(6):1745-8. [DOI:10.1016/j.
arth.2018.02.028] [PMID] 

[97] Duffy GP, Trousdale RT. Total knee arthroplasty in patients 
with parkinson's disease. J Arthroplasty. 1996; 11(8):899-904. 
[DOI:10.1016/S0883-5403(96)80130-6] [PMID] 

[98] Noor F, Gul N, Ahmed N. Total knee arthroplasty in pa-
tients with parkinson’s disease: A critical analysis of avail-
able evidence. Pak J Med Health Sci. 2023; 17(03):133. 
[DOI:10.53350/pjmhs2023173133] 

[99] Rong X, Dahal S, Luo ZY, Zhou K, Yao SY, Zhou ZK. Func-
tional outcomes after total joint arthroplasty are related to 
the severity of Parkinson's disease: A mid-term follow-up. J 
Orthop Surg Res. 2019; 14(1):396. [DOI:10.1186/s13018-019-
1447-8] [PMID] [PMCID] 

[100] Baek JH, Nam CH, Lee SC, Ahn HS, Ha YC. Poor outcomes 
of primary total knee arthroplasty in patients with Parkin-
son's disease. Int Orthop. 2021; 45(3):643-7. [DOI:10.1007/
s00264-020-04924-z] [PMID] 

[101] Ergin ÖN, Karademir G, Şahin K, Meriç E, Akgül T, Öz-
türk İ. Functional outcomes of total knee arthroplasty in 
patients with Parkinson's disease: A case control study. J Or-
thop Sci. 2020; 25(3):487-91. [DOI:10.1016/j.jos.2019.06.003] 
[PMID] 

[102] Kleiner JE, Gil JA, Eltorai AEM, Rubin LE, Daniels AH. 
Matched cohort analysis of peri-operative outcomes follow-
ing total knee arthroplasty in patients with and without Par-
kinson's disease. Knee. 2019; 26(4):876-80. [DOI:10.1016/j.
knee.2019.05.003] [PMID] 

[103] Jämsen E, Puolakka T, Peltola M, Eskelinen A, Lehto MU. 
Surgical outcomes of primary hip and knee replacements in 
patients with Parkinson's disease: A nationwide registry-
based case-controlled study. Bone Joint J. 2014; 96-B(4):486-
91. [DOI:10.1302/0301-620X.96B4.33422] [PMID] 

[104] Sharma T, Hönle W, Handschu R, Adler W, Goyal T, 
Schuh A. Incidence of perioperative complications in to-
tal hip and knee arthroplasty in patients with Parkinson 
disease. Arch Orthop Trauma Surg. 2018; 138(6):765-70. 
[DOI:10.1007/s00402-018-2899-8] [PMID] 

[105] Kurtz SM, Lau E, Schmier J, Ong KL, Zhao K, Parvizi J. 
Infection burden for hip and knee arthroplasty in the United 
States. J Arthroplasty. 2008; 23(7):984-91. [DOI:10.1016/j.
arth.2007.10.017] [PMID] 

[106] Bourne RB, Mehin R. The dislocating hip: What to do, 
what to do. J Arthroplasty. 2004; 19(4 Suppl 1):111-4. 
[DOI:10.1016/j.arth.2004.02.016] [PMID] 

[107] Dg L. Periprosthetic fracture of the femur after total hip ar-
throplasty: Treatment and results to date. Instr Course Lect. 
1998; 47:243-9. [Link]

[108] Cheppalli NS, Senthil T, Sakthivelnathan V, Menedal A, 
Mounasamy V, Sambandam S. Complications during the 
hospital stay, length of stay, and cost of care in parkinson 
patients undergoing total knee arthroplasty: A propensity 
matched database study. J Am Acad Orthop Surg Glob Res 
Rev. 2022; 6(7):e22.00121. [DOI:10.5435/JAAOSGlobal-
D-22-00121] [PMID] [PMCID] 

[109] Marchand KB, Vakharia R, Sodhi N, Anis H, Salem HS, 
Scuderi GR, et al. Impact of parkinson's disease on compli-
cations, readmission rates, and costs of care following pri-
mary total knee arthroplasty. J Knee Surg. 2022; 35(1):21-5. 
[DOI:10.1055/s-0040-1710546] [PMID] 

[110] Zong Y, Hao C, Zhang Y, Wu S. Quality of life assess-
ment after total knee arthroplasty in patients with Parkin-
son's disease. BMC Musculoskelet Disord. 2022; 23(1):230. 
[DOI:10.1186/s12891-022-05176-1] [PMID] [PMCID] 

[111] Goh GS, Zeng GJ, Tay DK, Lo NN, Yeo SJ, Liow MHL. 
Patients with parkinson's disease have poorer function 
and more flexion contractures after total knee arthro-
plasty. J Arthroplasty. 2021; 36(7):2325-30. [DOI:10.1016/j.
arth.2020.11.016] [PMID] 

Ghanbari A, et al. Total Joint Arthroplasty in Parkinson’s Disease. J. Res Orthop Sci. 2023; 10(4):201-216.

https://doi.org/10.1177/1120700019862247
https://www.ncbi.nlm.nih.gov/pubmed/31269822
https://doi.org/10.1016/j.jor.2024.01.007
https://doi.org/10.1016/j.jor.2024.01.007
https://www.ncbi.nlm.nih.gov/pubmed/38313428
https://doi.org/10.1007/s00402-023-05081-9
https://www.ncbi.nlm.nih.gov/pubmed/37819436
https://doi.org/10.1007/s00264-020-04682-y
https://www.ncbi.nlm.nih.gov/pubmed/32594223
https://doi.org/10.1002/mds.20685
https://www.ncbi.nlm.nih.gov/pubmed/16161155
https://doi.org/10.1007/s00402-020-03644-8
https://www.ncbi.nlm.nih.gov/pubmed/33165682
https://doi.org/10.1186/s43019-023-00179-1
https://doi.org/10.1186/s43019-023-00179-1
https://www.ncbi.nlm.nih.gov/pubmed/36788629
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9930284
https://doi.org/10.1016/j.ijsu.2019.09.013
https://www.ncbi.nlm.nih.gov/pubmed/31563522
https://doi.org/10.1016/j.arth.2018.02.028
https://doi.org/10.1016/j.arth.2018.02.028
https://www.ncbi.nlm.nih.gov/pubmed/29576489
https://doi.org/10.1016/S0883-5403(96)80130-6
https://www.ncbi.nlm.nih.gov/pubmed/8986567
https://doi.org/10.53350/pjmhs2023173133
https://doi.org/10.1186/s13018-019-1447-8
https://doi.org/10.1186/s13018-019-1447-8
https://www.ncbi.nlm.nih.gov/pubmed/31779661
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6883575
https://doi.org/10.1007/s00264-020-04924-z
https://doi.org/10.1007/s00264-020-04924-z
https://www.ncbi.nlm.nih.gov/pubmed/33403438
https://doi.org/10.1016/j.jos.2019.06.003
https://www.ncbi.nlm.nih.gov/pubmed/31253390
https://doi.org/10.1016/j.knee.2019.05.003
https://doi.org/10.1016/j.knee.2019.05.003
https://www.ncbi.nlm.nih.gov/pubmed/31171425
https://doi.org/10.1302/0301-620X.96B4.33422
https://www.ncbi.nlm.nih.gov/pubmed/24692615
https://doi.org/10.1007/s00402-018-2899-8
https://www.ncbi.nlm.nih.gov/pubmed/29450640
https://doi.org/10.1016/j.arth.2007.10.017
https://doi.org/10.1016/j.arth.2007.10.017
https://www.ncbi.nlm.nih.gov/pubmed/18534466
https://doi.org/10.1016/j.arth.2004.02.016
https://www.ncbi.nlm.nih.gov/pubmed/15190564
https://cir.nii.ac.jp/crid/1571135650124013440
https://doi.org/10.5435/JAAOSGlobal-D-22-00121
https://doi.org/10.5435/JAAOSGlobal-D-22-00121
https://www.ncbi.nlm.nih.gov/pubmed/35802778
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9273370
https://doi.org/10.1055/s-0040-1710546
https://www.ncbi.nlm.nih.gov/pubmed/32462645
https://doi.org/10.1186/s12891-022-05176-1
https://www.ncbi.nlm.nih.gov/pubmed/35264128
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8908622
https://doi.org/10.1016/j.arth.2020.11.016
https://doi.org/10.1016/j.arth.2020.11.016
https://www.ncbi.nlm.nih.gov/pubmed/33277144

