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The prevalence of Parkinson’s disease (PD) is 
increasing. Targeted research evaluating clinical 
outcomes following hip arthroplasty (HR) for acute 
hip fractures in this high-risk group of patients is 
lacking. This study evaluates whether PD is associated 
with worse outcomes with regards to revision rate and 
mortality in patients who sustain hip fractures treated 
with total or hemiarthroplasty.
Between 2005 and 2012, 1,204 patients with PD who 
underwent HR surgery following acute hip fracture 
were identified in the Swedish Hip Arthroplasty 
Register (SHAR). A control group was generated, 
with 1 :1 exact matching for potentially confounding 
variables. Risks of revision and mortality were 
compared at predetermined intervals over a six-year 
study period, using Kaplan-Meier and Log-rank 
testing.
No significant differences were detected in revision 
rates between PD and control groups at 30 days 
(p=0.71), 90 days (p=0.85), one-year (p=0.51) and six-
years (p= 0.40). Increased mortality was observed in 
the PD group at all time periods assessed. Log-rank 
testing identified these differences to be significantly 
higher at 90 days (p<0.01) and on completion of 
the six-year study period (p<0.001). Differences in 
mortality rates observed at interim periods of 30 days 
(p=0.06) and one year (p=0.07) were not shown to be 
of statistical significance. 
Patients with PD had increased risk for mortality 
following total or hemiarthroplasty after a hip 
fracture, however we were unable to identify an 
increased risk of revision. As increased incidence of 

hip fracture sustained by PD patients is predicted, 
multidisciplinary care must be prioritised to improve 
outcomes.

Keywords : Parkinson’s disease ; arthroplasty ; hip frac-
ture ; mortality ; revision ; register.

INTRODUCTION

The prevalence of Parkinson’s disease (PD) 
across European populations is increasing (24).  
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Disease onset is rare before age 50. However, a 
marked increase in incidence from age 60 onwards 
has led to PD being reported as the second most 
common chronic neurodegenerative condition in 
older people in Europe after Alzheimer’s disease 
(8). Meta-analysis of worldwide data demonstrates 
disease prevalence to be 41 per 100,000 at age 40-49 
years increasing to 1,903 per 100,000 in individuals 
aged over 80 (19). The risk of hip fractures has also 
been demonstrated to grow with increasing age. 
The disease burden generated by each condition 
is anticipated to impart significant demands on 
healthcare resources and is forecast to grow further 
as the population ages (10). 

Patients diagnosed with PD have a two-fold 
increased risk of all fractures (7), and an estimated 
three to four fold increase in risk of hip fractures (1,25). 
Multiple pathophysiological mechanisms associated 
with the disease process may be implicated. Greater 
incidence of falls has been attributed to motor 
symptoms and gait disturbance in combination with 
non-motor symptoms where an impaired cognition 
compounds this risk (17). Further evidence has 
indicated that patients diagnosed with PD have 
a reduced bone mineral density (22). Immobility 
and a coinciding decreased muscle strength, and 
low body weight may also be implicated in this 
group. Additionally, hyperhomocysteinaemia, an 
independent risk factor for osteoporosis, is common 
in PD due to use of dopaminergic drugs (23).

While several options are available for the acute 
surgical management of patients with a displaced 
femoral neck fracture, a growing body of evidence 
supports hemi- or total hip arthroplasty as a 
definitive treatment in the elderly (6,15). Total hip 
arthroplasty appears to be particularly advantageous 
for active, lucid patients with a relatively long life 
expectancy as functional outcomes are shown to be 
superior for total hip arthroplasty when compared 
to hemiarthroplasty (11). However, despite the 
commonly described increased risk of revision and 
mortality in patients with neurological conditions, 
there is only limited knowledge about the risk for 
revision and mortality in PD patients undergoing 
arthroplasty for acute hip fractures (4,14,21).

The aim of this study is to analyse whether a 
pre-operative diagnosis of Parkinson’s disease is 

associated with worse outcomes with regards to 
revision rate and mortality in hip fracture patients 
treated with total or hemiarthroplasty, compared to 
those without PD. 

PATIENTS AND METHODS

A retrospective case-control study design was 
employed using nationwide prospectively collected 
data. The SHAR allows identification of all patients 
who underwent total arthroplasty or hemiarthroplasty 
for management of acute hip fractures in Sweden.  A 
seven year period from 2005 to 2012, was chosen 
because of the possibility to obtain additional patient 
information due to the linking of data between the 
SHAR and governmental administrative databases 
from Swedish National Patient Register (12) and 
Statistics Sweden (3). Using the integrated research 
database we were able to access three levels of data, 
with regards to patient demographics, patient related 
variables, surgery-related variables and outcomes 
(13). Baseline patient demographic information 
consisted of age at time of surgery, sex and date of 
procedure. Further surgery-related information on 
type of hospital, approach, procedure, revisions, 
and date of death was obtained. Patient-related data 
consisted of ASA score, BMI and comorbidities, 
with a Charlson comorbidity index (CCI) to gauge 
overall health (5). Patients with a confirmed pre-
operative diagnosis of PD were identified on the 
SHAR-linked database (Figure 1) using relevant 
code identifiers from the World Health Organization 
International Classification of Diseases and Health 
Related Problems (ICD-10) system employed by 
the database (20). An additional cohort of patients 
who had also sustained hip fractures requiring total 
or hemiarthroplasty was selected from the database 
to form a control group to permit comparison of 
outcomes. This group was generated by an exact 
1-1 matching of each patient with a pre-operative 
diagnosis of PD to a patient without a diagnosis of PD 
who underwent a similar procedure for management 
of a hip fracture controlling for age, sex, CCI 
(based on preoperative recording of comorbidities 
one year prior to the acute hip fracture) along with 
procedure performed (hemi or total arthroplasty), 
year of procedure and surgical approach employed 
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(posterior or lateral approach utilised). Patients 
who experienced sequelae including stroke and/or 
dementia and those who were diagnosed with PD in 
the postoperative period were excluded from both 
the study as well as the control group.

The primary outcome assessed was revision rates 
recorded at set time intervals for PD and control 
groups following hemi or total arthroplasty for 
treatment of hip fracture. The secondary outcome 
measured was mortality rates observed in each 
group at the same intervals. The third outcome 
investigated was a sub-analysis of documented 
indications for revision procedures recorded for PD 
and control groups.  Indications for revision surgery 
are grouped into corresponding clinical categories 
and displayed numerically and as a percentage 
representing the contribution of each category 
towards the total number of revision procedures 
performed at the time period specified.

Revision procedures are defined as any operation 
involving removal, addition, modification or repla-
cement of a prosthetic component post arthroplasty 
surgery (16). Complications requiring surgery post 
hemi or total arthroplasty are routinely disclosed for 
registration by the SHAR database. Annual review 
of this process is performed, demonstrating that 92-

93% of cases requiring revision are captured by the 
SHAR.

Risk of revision and mortality were analysed at 
set intervals of 30 days, 90 days, one year and six 
years, using Kaplan-Meier and Log-rank testing. 
Group comparisons were performed by using one-
way t-test for continuous variables and chi-square 
test for categorical variables, significance level was 
set at p<0.05. Statistical analysis was performed 
using R Statistical Software (R Foundation for 
Statistical Computing, Vienna, Austria).

Ethical review approval to study a multidimen-
sional outcomes assessment following hip arthro-
plasty surgery and to develop the crosslinked dataset 
which is the foundation for this study was obtained 
on 9/04/2014 from the Regional Ethical Review 
Board in Gothenburg, Sweden (Dnr 271-14).

RESULTS

In the period 1/01/2005-31/12/2012 39,506 total 
or hemiarthroplasties were recorded for acute hip 
fractures. 1204 patients with confirmed diagnosis of 
PD, prior to the hip fracture were identified. Table I 
provides descriptive statistics including age, gender, 
Charlson comorbidity score, procedure and surgical 

Figure 1. — Sample Identification and inclusion flow chart.
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study. At 30 days p=0.71, at 60 days p=0.85, at 
1-year p=0.52 and at 6 years p= 0.77 (Fig 2). A 
sub analysis of indications for performing revision 
procedures was performed and compared between 
the two groups using chi-squared test. While 
there was a tendency towards higher number of 
dislocations in the PD group, we failed to show any 
statistically significant difference at the different 
time intervals (Table III).

Increased mortality was observed in the PD group 
at all time periods assessed. Within the PD group, 
654 patients (54.3%) died over the six-year follow-
up period compared to 529 mortalities (43.9%) seen 
in the control group (Table II).  Log rank testing 
identified these differences to be significantly 
higher at 90 days (p<0.01) and on completion of the 
entire six-year study period (p<0.001). Differences 

approach. As a result of the exact 1:1 matching of 
the PD and control groups there were no significant 
differences with regards to baseline demographics 
as listed above. 1152 (96%) and 1127 (94%) of 
implants used in control and PD groups respectively 
utilised cemented stem fixation. 

Within the PD group 51 participants (4.2%) 
required revision surgery over the six-year follow-
up period with a similar figure of 50 participants 
(4.2%) observed in the control group (Table II). 
Log rank testing revealed no significant differences 
in revision conducted at any point throughout the 

Control 
group

Parkinson’s 
Disease group

Number 1204 1204
Mean Age (SD) 79.37 (6.7) 79.34 (6.8)
Age group (%)
   Age <70 101 (8.4) 102 (8.5)
   Age 70-80 533 (44.3) 533 (44.3)
   Age 80-90 535 (44.4) 534 (44.4)
   Age >90 35 (2.9) 35 (2.9)
Sex Male (%) 534 (44.4) 534 (44.4)
Sex Female (%) 670 (55.6) 670 (55.6)
Charlson Comorbidity
Index Score (CCI)(%)
   0 847 (70.3) 847 (70.3)
   1 191 (15.9) 191 (15.9)
   2 93 (7.7) 93 (7.7)
   3 49 (4.1) 49 (4.1)
   4 14 (1.2) 14 (1.2)
   5 2 (0.2) 2 (0.2)
   6 847 (70.3) 847 (70.3)
   7 191 (15.9) 191 (15.9)
   8 93 (7.7) 93 (7.7)
Total Hip arthroplasty 
performed (%)

175 (14.5) 175 (14.5)

Hemiarthroplasty
 performed (%)

1029 (85.5) 1029 (85.5)

Surgical Approach = 
Lateral (%)

694 (57.6) 694 (57.6)

Surgical Approach = 
Posterior (%)

510 (42.4) 510 (42.4)

ASA (%)
   1 48 (6.9) 6 (0.9)
   2 294 (42.2) 228 (32.7)
   3 317 (45.5) 432 (62.0)
   4 36 (5.2) 31 (4.4)
   5 1 (0.1) 0 (0.0)

Table I. — Patient demographics of the control and study 
group (PD)

Figure 2. — Kaplan-Meier Survival Analysis (95% CI) with 
implant revision as endpoint.

Figure 3. — Kaplan-Meier survival analysis (95% CI) with 
death as endpoint.
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Post-
operative 
time 
period

Control 
Group

(Absolute 
number)

Number of 
Participants 

at risk 
Control 
Group 

(Absolute 
number)

Kaplan-Meier survival analysis 
(95% CI) 

Revision= implant survival as 
endpoint

Mortality = Death as endpoint

Parkinson’s 
Disease 
Group

(Absolute 
number)

Number of 
Participants 
at risk PD 

Group
(Absolute 
number)

Kaplan-Meier survival analysis 
(95% CI) 

Revision= implant survival as 
endpoint

Mortality = Death as endpoint

p-value 
(Log-
rank)

Survival Lower 
(95% CI)

Upper (95% 
CI)

Survival Lower 
(95% CI)

Upper (95% 
CI)

Revision
30 days 17 1099 0.99 0.98 0.99 17 1085 0.98 0.98 0.99 0.71
90 days 32 1017 0.97 0.96 0.98 33 980 0.97 0.96 0.98 0.85
1 year 40 806 0.96 0.95 0.97 45 768 0.96 0.94 0.97 0.52
6 years 50 100 0.94 0.92 0.96 51 62 0.94 0.93 0.96 0.77
Mortality
30 days 71 1116 0.94 0.93 0.95 94 1102 0.92 0.91 0.94 0.06
90 days 124 1045 0.90 0.88 0.91 167 1011 0.86 0.84 0.88  <0.01*
1 year 236 831 0.79 0.77 0.82 271 802 0.77 0.74 0.79 0.07
6 years 529 104 0.39 0.35 0.43 654 62 0.23 0.19 0.27 <0.001*

Table II. — Overall revision rates following treatment and mortality observed for the entire population of patients sampled at the 
specified intervals. Kaplan-Meier Survival analysis with 95% confidence intervals (CI) and Log-rank test results are demonstrated. 
Significant results (p<0.05) marked by *. 

Indication for revision surgery by category Control Group Parkinson’s Disease Group p-value
30 days (%)      0.3
   Aseptic loosening     1 (5.9)     0 (0.0) 

   Dislocation     9 (52.9)    10 (58.8) 
   Periprosthetic fracture     0 (0.0)     2 (11.8) 
   Periprosthetic infection     7 (41.2)     5 (29.4) 
90 days (%)      0.6
   Aseptic loosening     1 (3.1)     0 (0.0) 
   Dislocation    16 (50.0)    20 (60.6) 
   Infection + dislocation     1 (3.1)     2 (6.1) 
   Periprosthetic fracture     2 (6.2)     3 (9.1) 
   Periprosthetic infection    12 (37.5)     8 (24.2) 
1 year (%)      0.2
   Acetabulum erosion     1 (2.5)     0 (0.0) 
   Aseptic loosening     2 (5.0)     0 (0.0) 
   Dislocation    16 (40.0)    29 (64.4) 
   Infection + dislocation     1 (2.5)     2 (4.4) 
   Periprosthetic fracture     7 (17.5)     6 (13.3) 
   Periprosthetic infection    13 (32.5)     8 (17.8) 
6 years (%)      0.1
   Acetabulum erosion     5 (10.0)     1 (2.0) 
   Aseptic loosening     4 (8.0)     1 (2.0) 
   Dislocation    18 (36.0)    30 (58.8) 
   Infection + dislocation     1 (2.0)     2 (3.9) 
   Periprosthetic fracture     8 (16.0)     9 (17.6) 
   Periprosthetic infection    13 (26.0)     8 (15.7) 
   Other symptoms     1 (2.0)     0 (0.0) 

Table III. — Revision indication at the different time intervals for study and control group. Absolute numbers and percentages are given
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PD patients were revision free, compared to 95% 
in the control group. Five-year mortality was 90% 
and 70% respectively (14). Sponer et al. investigated 
13 patients who received a THA following an acute 
hip fracture. They describe a one-year mortality 
rate of 28.6 % (21). In contrast with both studies, 
our relatively large series of PD patients failed to 
demonstrate a higher revision rate than the matched 
control group of non-PD patients. Relatively few 
patients in both PD and control groups required 
revision surgery at any time interval assessed. 
Despite our larger sample size, the small number of 
participants necessitating revision imparts limited 
statistical power to identify significant differences 
between categorical indications for revision surgery 
registered. A non-significant tendency towards in-
creased rates of dislocation observed in the PD 
compared to the matched control group is in keeping 
with published research (4,14).

We found an increased mortality in those 
diagnosed with PD, this finding confers with 
available literature. A retrospective observational 
cohort study with a maximum follow up period 
of eight years evaluated 131,215 patients with a 
diagnosis of PD who had sustained hip or pelvic 
fractures. The risk of death for patients with PD was 
shown to be greater than double than that seen for 
matched control groups (9). In contrast, a similar 
retrospective observational study of 371 patients 
with a sole diagnosis of PD over a one-year follow-
up period, did not identify any significant association 
between PD and increased mortality following hip 
fracture (2). Older literature reviews (4) also provide 
contradictory statements regarding mortality rates 
and the reoperation rates observed. These findings 
are likely to be associated with variations in operative 
techniques employed, consideration of potential 
confounding factors between the PD and control 
patients and methodology used across the studies 
considered. The strength with the current study is 
exact matching of differences in demographic data 
and comorbidity data on PD and non-PD patients. 

A potential point of contention may arise 
with regards to use of Charlson’s comorbidity 
index to match PD and control groups in terms 
of comorbidity when comparisons are made to 
the ASA scoring system. Greater proportions of 

in mortality rates observed at interim periods of 
30 days (p=0.06) and one year (p=0.07) were not 
shown to be of statistical significance (Fig 3).

DISCUSSION

Our results evaluate arthroplasty as a treatment 
for displaced femoral neck fractures in PD patients. 
While the alternative treatment of internal fixation is 
not studied in our material, contemporary research 
shows internal fixation to be inferior in terms of 
functional outcome and pain relief when assessing 
treatment outcomes for populations sustaining hip 
fractures as a whole (6). It is likely that patients 
with PD may potentially fare worse from internal 
fixation with a more prolonged and painful 
recovery compared to patients without neurological 
impairment. When the adverse recovery period 
amongst PD patients is considered, demonstrating 
that arthroplasty represents a safe alternative is of 
clinical importance.

We were unable to show an increased revision 
rate following arthroplasty for acute hip fractures 
in individuals with Parkinson’s disease during the 
six-year follow-up period. Our data does, how-
ever, show a higher postoperative mortality in the 
PD group. Hip fracture patients usually have one 
or several comorbidities. Many of the patients 
included in the studies may be approaching the end 
of their life. Evaluating outcomes for patients with 
progressive neurodegenerative conditions in the 
longer term is a desirable goal, however this remains 
a challenge and data is scant in literature available 
to date (4,14,15,18,21). We believe that the use of data 
based on a nationwide prospective collection may 
contribute to this pursuit.

Available literature comparing mortality and 
risk for revision after arthroplasty for acute hip 
fractures in properly matched cohorts of PD and 
non-PD patients is sparse at present. Karadesh et al. 
performed a retrospective case-controlled analysis 
of 141 patients. Their study group received surgical 
treatment for acute fracture of the femoral neck, 
with both internal fixation as well as arthroplasty. 
They reported an increased risk of revision surgery 
and increased mortality for patients diagnosed 
with PD. At three-year follow-up, 85% of their 
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failed it is recorded as a “success” in the absence of 
revision surgery. The lack of incorporation of such 
data in national registries precludes evaluation of 
the impact of these factors on patient outcomes. 
Finally, drop-out rates and patients lost to follow up 
(attrition bias) must be considered in a study of this 
nature, however we are confident that as a result of 
the nationwide collection and the interaction with 
a national population register all cases of mortality 
and more than 90% of revisions have been accounted 
for. 

CONCLUSION

Patients with Parkinson’s disease had worse long-
term mortality following total or hemiarthroplasty 
due to acute hip fracture. The risk of revision 
surgery was similar to that observed in a matched 
control group. An increased incidence of hip 
fracture sustained by PD patients mandates a true 
multidisciplinary approach should be employed to 
improve outcomes.
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