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23 Jul 2023 Total joint arthroplasty (TJA) of the lower extremities is a successful surgical procedure for end-
01 Oct 2023 stage degeneration and is gaining increasing popularity worldwide. Preexisting neurological
01 Nov 2023 :  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

Keywords: TJAin this patient population. This study aims to summarize the recent literature regarding total
Arthroplasty, Parkinson’s . hiparthroplasty (THA) and total knee arthroplasty (TKA) procedures in patients with PD to help
disease (PD), Surgery, : surgeons in this challenging setting and improve their knowledge of potential complications and
Hip, Knee :  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

Orthopedic Science

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, 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 TK As, 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].
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THA is one of the most significant successes in mod-
ern medicine. Hip replacement was first attempted by
Professor Themistocles Gliick 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.

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
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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

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
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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].

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)

November 2023. Volume 10. Number 4

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

Study Study Complications/ .
Year Surgery Population Age (y) Duration Results (in PD Group) (ST TR L
¢ PD was significantly as- THA is a successful pro-
2018 THA ;g;iifs 64.5-65.5 2%?2’1’:854 sociated with early dislocation cedure with a low overall [77]
(OR=1.63). instability rate.
® The most common reason
for rewspn afte.er THA was PD is associated with an
dislocation. . X "
« Atyears 2, 5, and 10, the |n'creased risk of complica-
. Between overall TJA survivor rates were tlons- s TJA' Howevc.er,
2018 THA 52 hips 68.7 2000-2016 94.9% 87.9%, and 72.3%, despite the |.ncreasec.| risk [57]
P of compllcatlor}s, patients
demonstrate improved
e The PD group showed less .
. . . functional outcomes.
improvement in functional
scores than the control group.
® The complication rate was
higher in PD patients than in
Between healthy individuals; however, Both elective and traumatic
2018 THA 19 THA 75.3 no difference was observed surgeries can involve THA [104]
2006-2016 . - : : )
in the rate of complications in patients with PD.
between trauma and elective
surgery.
* A 52% higher risk of any
complication
* A 30% higher risk for any
surgical complication . . .
10519 patients ® A 54% higher risk for any .THA n .patlent§ Wlt.h PD
: . - is associated with higher
2018 THA L 7348.8 Between eIl el complication rates, longer [43]
31679 non-PD 2002-2013 e Increased chance of postop- . -
patients erative delirium, altered mental ioferizell iz, e e
status, urinary tract infection, CesiE:
and blood transfusion
e Longer lengths of stay
¢ Higher total hospital charges
¢ 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- THA using cementless
Primary and Between tion was cognitive impairment.  implants with two mobility-
2018  revision dual 59 PD patients 725 2002-2012 ® One patient experienced hip supporting surfaces leads [81]
mobility THA dislocation, while four patients  to good long-term results in
sustained femoral fractures patients with PD.
with a well-fixed stem.
* 68% of the patients had an
increased disability at their
latest follow-up visit.
* A higher rate of medical com- Patients with PD who
plications (pneumonia, urinary undergo THA have an
6587 patients tract infection, and sepsis) increased risk of postopera-
with PD Between postoperatively. tive complications, and it
2019 THA 767991 non-PD i 2005-2011 e A higher rate of complications is crucial to conduct an (60]
patients (dislocation, prosthetic joint individualized risk-benefit
infection, and risk of revision) analysis and multidisci-
at 90 days and final follow-up. plinary management.
o All the clinical outcomes
improved. TJA was associated with ex-
* Poorer functional outcomes cellent pain relief and gain
2.4 THA Between in mid- or end-stage PD of function in PD patients;
2019 THA patfir;is) (28 64.67+10.69 2009-2016 patients however, patients with late- 99]

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

stage PD may suffer from

functional loss.

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




Orthopedic Science

November 2023. Volume 10. Number 4

Total Hip Arthroplasty

Study Study Complications/ .
ey Surgery Population Age (v) Duration Results (in PD Group) (el R =
 Increased length of stay (3.1 Higher rates of complica-
4003 patients vs 2.7 days), total hospital tions, Ienth|er hospital
. charges ($49,061 vs $45,571), stays, and higher expenses
. with PD Between > . - ; ] X
2019 Primary THA 74.5 and in-hospital complication are associated with THA in [42]
790 686 non- 2000-2014 X
PD patients rate (14.6% vs 11.7%) PD patients. However, no
P ¢ In-hospital mortality did not increase is found in the in-
change. hospital mortality rate.
The conventional reluc-
tance to perform THA in
patients with PD may be
490 patients e Increased revision risk but too conservative given
.p not with short-term mortality that the higher long-term
with PD Between o .
2019 THA 73 rates mortality is more likely due [82]
490 non-PD 1999-2012 . .
S ® The risk of death was to the progressive nature
P increased at 9 years. of the disease and not
THA itself, and patients
with PD show comparable
outcomes to controls.
A higher rate of overall and
postoperative wound infection PD patients had similar
235 patients ¢ No increase in complications complication and revision
with PD Between or revisions. rates as the general popula-
2020 THA 235 non-PD 74.34 2009-2011 * Lengthier hospital stay tion despite longer hospital (89]
patients e A greater percentage of the stays and infection-related
second THA after more than complications.
two years
* No case of prosthesis disloca-
tion Dual mobility THA in
e Seven patients returned to . . X
Dual mobilit 12 Patients Mean re-fracture activities of dail LTSI T AD it
2020 ¥ R 65 follow-up of p . . IreElLY both efficacy and stabil- [75]
THA (13 hips) living with the same disability R ) .
32 months S ity with good functional
. . & . results.
e Five patients had worsening
disability by 1 stage.
65.12+0.03 for A comparatively low inci-
no-prosthesis- dence of prosthesis-related
Ctongow  Between tPOincremsestheriscor R SORE TOO
2020 THA 590 122 THAs 68.2040.28 for 9005-2014 prosthgsns—related complica- THA, with complications [92]
. tions after THA. . L
prosthesis-relat- typically occurring in
ed complication patients with comorbid
group conditions such as PD.
* TKA relieved the pain.
* 9-8 days is the average
) 26 PD patients Between length of hospital stay after The functional outcom.e is
2021 Primary THA 71 surgery. related to PD progression [94]
(32 knees) 1994-2013 . .
® The most common side ef- and, therefore, variable.
fects were flexion contracture
and confusion.
74.3 (early ) PD is associated with an in-
. ® The early postoperative .
989 prima postoperative Between fracture group had greater creased risk for early post-
2022 DAA THA p Y fracture) . group N g operative periprosthetic [85]
THAs . 2009-2015 proportions of diagnosed PD .
63.6 (intraop- (3/10) femoral fracture following
erative fracture) ’ the DA approach THA.
. * Higher total hos‘pltal costs PD showed a significant re-
1927 patients e Longer hospital stay A L
. . lationship with greater cost
2023 THA with PD 73.24 Between * Greater blood loss anemia, of care. longer hospital sta (70]
1923 non-PD ’ 2016-2019 and prosthetic dislocation and h{ herg ost—operativey’
patients * No difference in in-hospital gher p P

mortality rate

complications.
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Total Hip Arthroplasty

Study Study Complications/ .
hear Surgery Population Age (v) Duration Results (in PD Group) (Sl T =
* The DAA had a lower
incidence of postoperative
complications.
90 patients in <A Iongertr(:seDrz';ve time in The DAA exhibited a lower
2023 DAAand PLA  the DAA group 66.96+4.27 Between « More intraoperative blood rate of dislocation than (85]
THA 119 patients of 67.7145.01 2015-2021 loss in t‘;e DAA the PLA and had a faster
the PLA group  Higher scores of Harris hip recovery of hip function.
score and Western Ontario and
McMaster University OA index
in the DAA group
64.37+10.79 for ¢ PD (OR=3.57) was associated ~ PD is independently associ-
2023 THA 367890 pa- <2 days group; Between with a higher likelihood of a ated with a higher risk of a (87]
tients 69.25+11.99 for ~ 2016-2019 length of stay greater than length of stay greater than
>2 days group two days. two days.
¢ PD increased the risk of Ml
(OR=1.48).
. 367890 pa- Between e Patients with Ml had PD increased the risk of Ml
2024 Primary THA tients N/A 2016-2019 increased length of stay, total following THA. [89]
charges, and generally negative
dispositions.
o .
® PD (OR=3.94) was associated Lz .Of THA patients
368431 pa- Between with a significantly greater I BB
2024  Primary THA . N/A 2016-2019 ) o T P 0 skilled nursing facilities, [90]

and comorbidities like PD

skilled nursing facilities.
i increased this risk.
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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.

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.

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-
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Table 2. The characteristics and outcomes of TKA in patients with PD
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Total Knee Arthroplasty

Study Age (Years), Study Complications/ .
Year Surgery Population MeanxSD Duration Results (in PD Group) (S5l S Rel
4 knee.s from  No significant difference regarding ROM
35 patients R .
with PD Between or 12-point Oxford Knee Score PD is not an absolute
2018  Primary TKA 72.6 ¢ PD is not associated with poorer func- contraindication to [96]
50 knees from 2004-2015 . - -
41 non-PD tional outcomes or increased complications TKA.
. and mortality rate.
patients
* The most common reasons for revision After TIA, PD is
after TKA was periprosthetic infection and associated with a
periprosthetic fracture. higher risk of com-
68.5 for the Between o Overall survivorship of TJIA at years 2, 5, plications; however,
2018 TkA 7LKNEES  giagroup 20002016 and 10 were 94.9%, 87.9%,and 72.3%,  despite thisincreased L'}
respectively. risk, patients still
* The improvement in functional score was ~ demonstrate better
lower in PD than in the control group. functional outcomes.
¢ PD patients have a higher rate of compli- Both elective and
Between cations than healthy people, but the rates traumatic surgeries
2018 TKA 15TkA 753 2006-2016 of complications from elective and trauma can involve TKA in (104]
surgery are the same. patients with PD.
o Clinically minor increases in length (3.92
7356 patients vs 3.71 days) and cost ($41,523.52 vs PD patients may be
. with PD Between $40,657.00) of hospitalization for TKA in .
2019  Primary TKA 73610 non-PD 72.0 2000-2012 PD patients. safel\f/ocroTrEfered [102]
patients ¢ PD patients did not have higher rates of .
complications or in-hospital deaths.
Although TJA has
o All the clinical outcomes improved. 'beer'l a§s.ouated'
. ST with significant pain
Poorer functional outcomes in mid- or end- relief and functional
18 TKA patients Between stage PD patients . .
+
2019 TKA (22 knees) 67.8916.62 2009-2016 ¢ 16 complications were noted. |mpr9vement n (58]
. . . PD patients, loss of
 The prosthesis survivorship at 60 months function mav occur
for TKA was 87.5%. : v
in late-stage PD
patients.
* A 44% higher risk of suffering from any
complication After TKA, patients
o - . .
31979 patients ® A 45% increased .rlsk'for any medical w.|th PD are mqre
with PD Between complication likely to experi-
. " 0 . . 7 .
2019  Primary TKA 95 596 non-PD 7248.1 2002-2013 * A 9% higher risk for any surgical compli ence .posFoperatlve [25]
atients cation complications, longer
P * A 6.5% longer mean lengths of stay hospital stays, and
* A 3.05% higher mean total hospital higher costs.
charges
 No significant difference was observed .
. TKA is a success-
between 2 groups (PD and non-PD) in
X ful treatment of
. terms of knee society score and ROM. )
Unilateral . ’ knee OA in PD
A * Mean preoperative knee society score . A
TKA with . . o . patients with similar
. 13 patients in Between and ROM values were significantly lower in
2020 a medial 75.68.13 . . outcomes compared  [103]
both groups 2006-2018 high-grade patients compared to low-grade
parapatellar atients to the general
approach ) P . population despite
* Mean increase in knee society score and : .
o . disease severity and
ROM values were significantly higher for rogression
high-grade patients. prog :
* The mean knee society knee scores
improved from 36.8 pre-operatively to 60.0 During a follow-up
46 TKAs in 29 at the final follow-up. period of at least 10
patients with ® Outdoor ambulatory patients at the final years, TKA was as-
) PD Between follow-up included 13 of 20 (65.0 %). sociated with worse
+
2021 Primary TKA 92 TKAs in 71058 2007-2009 ® The cumulative mortality rates were 31%  functional outcomes [100]
58 patients (9/29) at the final follow-up. and increased
without PD e Survivorship analysis estimated 89.7% mortality in patients

chances of survival for ten years in PD
patients.

with PD.
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Study Age (Years), Study Complications/ .
ol Surgery Population Mean1SD Duration Results (in PD Group) (CSLE TR R
¢ Overall complication rate was 26.3%. s:f)tllvzr:itiiwrl\ti?iczat
e The satisfaction rate was 80.4%. ) g
. ; functional improve-
. o Higher all-cause mortality rate
. 57 patients . . ments compared to
Primary with PD Between ¢ Readmissions, length of stay, and dis- their preoperative
2021 unilateral 69.3+7.7 charge to rehabilitation did not differ. preop [111]
57 non-PD 2008-2015 . status and were very
TKA X * More flexion contractures, lower SF-36 . .
patients Rk satisfied despite
mental and physical component summary .
. comparatively worse
at 6 months, and lower Knee Society knee .
knee function and
score and Oxford Knee Score at 2 years. QoL
¢ Increased incidence of blood loss anemia
3082 patients ¢ Increased periprosthetic dislocations Increased incidence
2022 TKA with PD 71.44+7 88 Between e Increased periprosthetic mechanical of complications was (108]
555289 non-PD Y 2016-2019 complications noted in PD patients
patients e Increased total incurred charges undergoing TKA.
e Increased length of stay
) o Significant differences in the improve- . TKA does not .
12 patients improve the QoL in
with PD Between ment of QoL measures between PD KOA patients with
2022 TKA 65.4+11.4 patients and the control group through P X [110]
48 non-PD 2014-2020 h . X . PD except for a slight
. EuroQOL5-Dimensions and pain and dis- . . .
patients ability questionnaire at the last follow-u improvement in pain-
¥4 P related disability.
e Greater incidences and odds of medical .
N a—— PD patients undergo-
1808? patients  Greater incidences and odds of implant- |n.g prln.'lar'y TKA had
2022  Primary TKA i P N/A I related complications e s 6! [109]
Y 54244 non-PD 2005-2014 . ? _ medical and implant-
. ¢ Higher rates and odds of 90-day readmis- .
patients sion related complica-
e Increased costs of care UICTIE:
There is better scor-
¢ Improved ROM and stability ing of PD patients
50 patients Between ¢ Higher summary levels for mental and from pre to postoper-
+
2023 TKA with PD 66.9116.62 2020-2022 physical components ative state although (o8]

* Reduced pain and stiffness

still with poor motor
functional outcomes.
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Abbreviations: QoL: Quality of life; TJA: Total joint arthroplasty; PD: Parkinson’s disease; THA: Total hip arthroplasty; TKA:

Total knee arthroplasty; KOA: Knee osteoarthritis.

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 Terrén 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-
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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.
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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.
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