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Background

The Alberta Bone and Joint Health Institute (ABJHI) has a comprehensive registry capturing
clinical, demographic, and patient-reported outcome measures on all knee arthroplasties
performed in the province of Alberta, Canada. This large database provides an opportunity to
study the outcomes of total knee arthroplasties (TKA) in patients who underwent unilateral or
bilateral procedures.

Methods

Pain and quality of life outcomes of 29,157 TKAs performed in 23,033 patients for knee
osteoarthritis performed in Alberta, Canada from January 2013 to February 2020 were
examined. This study: (1) investigates whether having both knees replaced results in better
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pain and quality of life outcomes than replacing only one knee (using multivariate analysis of
variance) and (2) identifies if pain and quality of life outcomes impact the likelihood of
needing surgery in the contralateral knee after a first TKA (using univariate and multivariate
Cox proportional hazards models). Patient-reported outcomes were measured using
questionnaires: the Western Ontario and McMaster Universities Arthritis Index (WOMAC) to
assess knee pain, and the EuroQol-5D-5L (EQ-5D) to assess quality of life.

Results

Patients who had surgery on both knees had approximately 5% better WOMAC (pain) and
EQ-5D (quality of life) questionnaire scores 12 months post-surgery than those who had
surgery on only one knee. Additionally, for every 1-point higher pre-operative WOMAC pain
score (i.e., less pain) there was a 1% decreased likelihood of undergoing a contralateral TKA
compared to a 46% decreased likelihood per 1-point improvement in quality of life. Dementia,
back pain, and hospital readmission were associated with a 68%, 17%, and 44% decreased
likelihood of contralateral TKA respectively. By contrast, patients with obesity were 36% more
likely to undergo bilateral TKA (p < 0.05).

Conclusions

Preoperative knee pain and quality of life play a statistically significant role in determining
which patients undergo bilateral TKA. Additionally, bilateral TKA resulted in better patient-
reported outcomes compared to unilateral TKA. Though clinical significance cannot be drawn
from the low response rates for the patient-reported outcomes, these findings provide a basis
for future research on patient-reported outcomes within the Canadian healthcare system.

Background

Total knee arthroplasty (TKA) is the final treatment option to manage knee pain from osteoarthritis
[1]. While nearly 90% of patients with knee osteoarthritis have radiographic evidence of
osteoarthritis in both knees [2,3], only one-third of these patients go on to have both knees replaced
[3-5]. It is unclear why some people choose to get one knee replaced and not the other when
osteoarthritis in both knees is common.

To date, research investigating the factors associated with having both knees replaced has not yet
captured the variety and combinations of comorbidities that explain progression or contraindication
to a contralateral TKA. Further, it is not clear whether pre-operative pain or the level of pain
recovery after an index TKA can predict successful pain relief after TKA on the contralateral knee
[6,7]. Thus, this study examines the outcomes of TKAs performed in Alberta, Canada to investigate
whether 1) bilateral TKA results in better pain and quality of life outcomes than unilateral TKA, and
2) pain and quality of life outcomes after a first TKA affect the likelihood of needing surgery in the
contralateral knee.

Methods

Data Source

Data was collected by the Alberta Bone and Joint Health Institute (ABJHI) between January 2013
and February 2020. The ABJHI registry captures administrative, clinical, demographic and patient-
reported outcomes measures on all hip and knee arthroplasties in the province of Alberta, Canada.
Ethics approval was obtained from the Conjoint Health Research Ethics Board at the University of
Calgary (REB20-0070), and permission to use the data for this retrospective review was granted by
the ABJHI.
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Study Design

All patients (29,180) who underwent TKA in Alberta during this time period were captured in the
registry. Alberta uses a centralized triage and health care system, and thus criteria for TKA are
consistent province-wide [8]. We compared the results between patients who had surgery on one
knee (unilateral) and those who had surgery on both knees (bilateral). The cohort was divided into
the following groups:

1. Unilateral: patient having TKA on one side at a time (i.e., only one surgery that day)

2. Two-staged bilateral: patients having TKA on one side, but have already had TKA on the
other side (i.e., both knees underwent TKA in two separate operations on different days)

3. One-staged bilateral: patients having bilateral surgery under same anesthesia (same day)

Exclusion Criteria

For the purposes of this analysis, diagnoses unlikely to be due to primary osteoarthritis, including
inflammatory arthritis, fracture, bone malignancies, osteonecrosis, and trauma, as well as patients
under 30 years of age were excluded.

Variables and outcomes

Patient-reported outcome scores were compared before and after surgery (at 3- and 12-months post-
surgery) using two questionnaires: the Western Ontario and McMaster Universities Arthritis Index
(WOMAC) to assess knee pain [9], and the EuroQol-5D-5L (EQ-5D) to assess quality of life. WOMAC
scores were transformed to report a range from 0 (worst) to 100 (best) whereas EQ-5D scores
range from 0 (worst) to 1 (best), using the Canadian formula [10,11]. The questionnaires were
administered over the phone, on paper or electronically prior to or at a clinic visit. To determine the
clinical relevance in patient-reported outcomes, patient acceptable symptom states (PASS), a
dichotomous patient-reported outcome threshold used to identify cut-off points in acceptable
numerical patient-reported outcome scores, were used. PASS were defined as 75 for WOMAC pain
and 0.78 for EQ-5D quality of life, where values above these thresholds represented an acceptable
symptom state [12,13].

The objective variables of interest were age, sex, surgical date, readmission within 30 days post-
TKA, revision surgery conducted within 365 days, and presence of comorbidities. Comorbidities and
chronic conditions were extracted by ABJHI from documented pre-admission comorbidities in the
Discharge Abstract Database (DAD), the National Ambulatory Care Reporting System (NACRS), and
physician claims data either prior to TKA hospital admission, or up to 5 years prior to the TKA using
Canadian Institute for Health Information (CIHI) Population Grouper data. These included the
presence of obesity, a rheumatoid condition, diabetes, back pain, stroke, depression, chronic
mental health concerns, any type of cancer, chronic cardiac disease, chronic pulmonary disease,
chronic renal disease, deep vein thrombosis, history of drug and/or alcohol abuse, chronic hepatic
disease, asthma, human immunodeficiency virus (HIV), and/or pneumonia. Additionally, a total risk
was computed as the sum of the presence of any of the comorbidities, to a maximum of 3 (i.e., a
value of 3 captures patients with 3 or more comorbidities).

Statistical analysis

Pre-surgical characteristics of the whole cohort, as well as unilateral and bilateral groups, were
calculated using proportions and means as appropriate. Age and sex distributions for each group
are presented as histograms for visual comparison. The cumulative incidence of bilateral TKA after
index TKA was calculated using the Kaplan-Meier method. Time between TKAs was reported as
median interquartile range (IQR) without accounting for censoring because of the low percentage
(< 50%) of the cohort who proceeded to bilateral TKAs. Surgical outcomes were compared between
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the groups using Fisher’s exact test as the incidence of adverse events was small [14]. Response
rates and characterization of missing values were reported according to guidelines provided by The
International Society of Arthroplasty Registries PROMS Working group [15].

WOMAC and EQ-5D scores were compared between the groups using multivariate analysis of
variance (MANOVA) with group as a between-subjects factor and time (pre-operative, 3 months
after first TKA, 12 months after last TKA).

Each risk factor’s contribution to a unilateral TKA patient’s likelihood of undergoing bilateral TKA
was assessed using Cox proportional hazards models, with associations presented as a hazard ratio
(HR) and 95% confidence intervals (CI) [low, high]. Significant variables from a univariate model
were then entered into the following three multivariate models in a stepwise manner:

1. Model 1: included objective factors alone (age, sex, obesity, diabetes, depression, stroke,
dementia, mental health, back pain, readmission within 30 days, and revision with 1 year)

2. Model 2: included patient-reported outcomes alone (pain and quality of life assessed using
the WOMAC and EQ-5D questionnaires respectively)

3. Model 3: included all variables to understand the relative contribution to patients at risk for
a bilateral TKA

Two-sided p-values were used for all analyses, and p < 0.05 was considered significant. Multiple
comparisons were adjusted with Bonferroni correction factor as appropriate. Statistical analysis
was performed with SPSS (v28.0), R (v4.0.3), and RStudio (v2022.07.2+576).

Results

Descriptive Statistics

37,336 knees from 29,180 patients underwent elective, primary TKA in Alberta between January
2013 and February 2020. Of the 23,033 patients that fit the inclusion criteria, 71.8% underwent
unilateral TKA, 26.6% had two-stage bilateral TKAs, and 1.6% had one-stage bilateral TKAs (Figure
1). One-stage bilateral TKA patients were younger than two-stage bilateral and unilateral TKA
patients (mean 63 years vs. 66 and 67 years, p < 0.001) and were more likely to be male (51% vs.
37% and 40%, p < 0.001) (Table 1). While the one-stage bilateral group appeared to have a greater
proportion of patients with no comorbid conditions (27% vs. 23% and 23%), this difference was not
statistically significant (p = 0.11). The age distributions by sex for the whole cohort, unilateral, as
well as the two-stage and one-stage bilateral TKA cohorts are shown in Figure 2.
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Whole Cohort n = 23033 Unilateral TKA n |Two-Stage One-Stage
= 16539 Bilateral TKA n |Bilateral TKA
=6124 n=370
Age in years , mean (SD) 66.7 (9.0) 67.1(9.2) 65.8 (8.3) 63.4 (7.9)
Female, n (%) 14040 (61.0) 9980 (60.3) 3879 (63.3) 181 (48.9)
Risk Factors, n (%)
Asthma 1906 (8.3) 1355 (8.2) 529 (8.6) 22 (5.9)
Back Pain 5997 (26.0) 5459 (27.0) 1457 (23.8) 81 (21.9)
Cancer 3156 (13.7) 2355 (14.2) 756 (12.3) 45 (12.2)
Pulmonary 2223 (9.7) 1692 (10.2) 505 (8.2) 26 (7.0)
Renal 589 (2.6) 452 (2.7) 134 (2.2) 3(0.8)
Deep Vein Thrombosis 888 (3.9) 644 (3.9) 237 (3.9) 7 (1.9)
Dementia 215 (0.9) 189 (1.1) 25 (0.4) 1(0.3)
Depression 3337 (16.4) 2713 (16.4) 1012 (16.5) 53 (14.3)
Diabetes 4708 (20.4) 3389 (20.5) 1254 (20.5) 65 (17.6)
Drug/Alcohol Abuse 862 (3.7) 657 (4.0) 187 (3.0) 18 (4.9)
Obesity 5645 (24.5) 3704 (22.4) 1863 (30.4) 78 (21.1)
Stroke 313 (1.4) 238 (1.4) 73 (1.2) 2 (0.5)
Mental Health 844 (3.7) 631 (3.8) 209 (3.4) 4(1.1)
Hepatic 288 (1.3) 221 (1.3) 66 (1.1) 1(0.3)
HIV 3 (<0.1) 2 (<0.1) 0 (0.0) 0 (0.0)
Pneumonia 2158 (9.4) 1616 (9.8) 507 (83) 35 (9.5)
Total Risk, (%)
0 Risk Factors 22.9 22.9 22.6 27.3
1 Risk Factor 31.1 30.6 32.1 35.1
2 Risk Factors 23.6 23.6 23.6 21.6
> 3 Risk Factors 22.5 22.9 21.7 15.9
Pre-TKA Questionnaire Scores, mean (SD) **
WOMAC Pain* (n = 16439) 43.2 (17.9) 44.4 (17.8) 40.0 (17.4) 38.3 (21.1)
EQ5D5L Index (n = 15887) 0.5 (0.2) 0.5 (0.2) 0.5 (0.2) 0.4 (0.3)

*Transformed Scores

*¥n varies depending on questionnaire completion

Table 1. Pre-operative characteristics of patients in the whole cohort, patients who underwent a unilateral TKA in the follow-

up period (unilateral TKA), and patients who underwent a bilateral TKA. Total risk is the sum of the comorbidities, to a

maximum of 3.
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Figure 2. Age and sex distributions for the A) whole cohort, B) unilateral, C) two-stage bilateral, and D) one-stage bilateral
TKA cohorts.

After the first TKA, two-stage bilateral patients had fewer revision surgeries(0.6%) performed
within 365 days than the one-stage bilateral, and unilateral groups (1.0% and 1.1%, p = 0.03).
However, when accounting for the second TKA, the two-stage bilateral patients had more revision
surgeries (1.5%, p = 0.004). More unilateral TKA patients (2.7%) were readmitted to hospital

within 30 days compared to 1.4% and 1.6% of one-stage and two-stage bilateral TKA patients after
the first TKA, respectively (p < 0.001) (Table 2). Similarly, after accounting for the second TKA, two-
stage bilateral patients had more hospital readmissions (3.3%). The percentage of patients who

died within 365 days of their last TKA was less for the two-stage bilateral group (0.1%) compared to
the unilateral and one-stage bilateral (0.9% and 1.1%, p < 0.001). This percentage remained lower
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(0.5%) for the two-stage bilateral group after accounting for the 2" TKA (p < 0.001). 275 patients
underwent a contralateral TKA within 3-months of the first and were thus excluded from analyses
using 3-month post-operative outcomes,summarized inTable 2. Based on the Kaplan-Meier method,
the cumulative incidence of two-stage bilateral TKA was 16.4% (95% CI 15.9 to 16.9%) after 1 year,
28.4% (95% CI 27.8 to 29.1%) after 3 years, and 33.1% (95% CI 32.4 to 33.8%) after 5 years. In
patients who underwent a two-stage bilateral TKA, the median time between TKAs was 11 months
(0.9 years, IQR 0.6 to 1.3). The median timefrom TKA to data extractionin the unilateral cohort was
approximately 3 years (3.3 years, IQR 1.6 to 5.1).

Whole Cohort n = |Unilateral TKA n = |Two-Stage Bilateral [One-Stage Bilateral |p -value
23033 16539 TKAn =6124 TKA n = 370
Revision within 365 days
First TKA, n (%) 200 (0.9) 158 (1.0) 38 (0.6) 4(1.1) 0.033
All TKAs, n (%) 90 (1.5) 0.0045
Readmission within 30 days
First TKA, n (%) 538 (2.3) 438 (2.6) 95 (1.6) 5(1.4) <0.001
All TKAs, n (%) 205 (3.3) 0.0045
Death within 365 days, n (%)
First TKA, n (%) 158 (0.7) 147 (0.9) 7 (0.1) 4(1.1) <0.001
All TKAs, n (%) 30 (0.5) <0.001
Years to bilateral 0.9 (0.6 to 1.3)
TKA, median (IQR)
Time to data 3.3(1.6t05.1)
extraction, median
(IQR)

Table 2. Post-operative outcomes in the whole cohort, patients who underwent a unilateral TKA in the survival period
(unilateral TKA), and patients who underwent one-stage and two-stage bilateral TKA. For two-stage bilateral TKAs, statistics

are also reported after the second TKA. p-values are for Fisher’s Exact tests comparing proportions between groups.

Because of the low response rates (approximately 10% of patients completed questionnaires at all 3
timepoints) yet large sample sizes, responses were deemed useful to report and thus werereported
according to recommendations by Orr et al [15]. Patient-reported outcomes are reported in
Supplementary Table 1 for WOMAC pain and Supplementary Table 2 for EQ-5D with transparency
of loss to follow up and its impact of clinical relevance using the clinical relevance ratio (the
number of patients that achieved a clinically significant improvement >PASS, over the number of
patients at baseline).Because there is a range of PASS thresholds that have been defined for each
patient-reported outcome measure, Figure 3 was used to visually see the suitability of the chosen
PASS thresholds in this population.
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Figure 3. Scatter plots of all responders for WOMAC Pain (blue/ left column) and EQ-5D (green/right column) for A) & B)
unilateral C) & D) two-stage bilateral, and E) & F) one-stage bilateral at baseline, 3 months post-TKA, 12 months post-TKA.

The grey transparent band indicates scores above the PASS threshold.

To demonstrate the clinical relevance of patients that achieved PASS, the clinical relevance ratio
(number of patients that achieved a clinically significant improvement over the number of patients
at baseline) was compared to the proportion of patients with a clinically significant outcome
(number of patients that achieved a clinically significant improvement over the number of
responders at that timepoint), as shown in Figure 4.
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Figure 4. Bar charts indicating the mean and standard deviation of all responders for WOMAC Pain (blue/ left column) and
EQ-5D (green/right column) for A) & B) unilateral C) & D) two-stage bilateral, and E) & F) one-stage bilateral at baseline, 3
months post-TKA, 12 months post-TKA. The dashed grey line indicates the proportion of above the PASS threshold (clinically
significant outcome, calculated as the number of patients who achieved a clinically significant improvement over the number
of responders at that timepoint) and the solid grey line indicates the clinical relevance ratio (number of patients that
achieved a clinically significant improvement over the number of patients at baseline).

Comparison between unilateral and bilateral TKA patient - reported
outcomes

Only 7% of patients completed questionnaires pre-surgery, 3-months and 12-months post TKA,
leaving 1,602 patients for comparison of patient-reported outcomes (1,196 unilateral TKA, 406 two-
stage bilateral TKA). One-stage bilateral was omitted from this analysis due to the small patient-
reported outcome sample size (n = 20). Patients with two-stage bilateral TKAs had poorer pre-
operative WOMAC pain levels (41.40 = 0.87, p <0.001) than unilateral TKA patients (45.71 = 0.51,
p < 0.001) and EQ-5D levels (0.48 = 0.01 vs. 0.54 * 0.01, p <0.001) (Figure 5). Trends were
similar for pre-operative quality of life (0.48 + 0.01 vs 0.53 = 0.01). Both groups reached similar
outcomes 3 months following the first TKA with no significant differences (p > 0.05) in pain (-0.80
+ 1.01) or EQ-5D (-0.01 * 0.80) between groups. However, the two-stage bilateral TKA group
achieved greater improvements in pain (3.69 = 1.02) and EQ-5D (0.03 = 0.01) 12 months following
the last TKA compared to the unilateral TKA group (p < 0.001).
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Figure 5. A) Changes in WOMAC pain and B) Changes in EQ-5D-5L quality of life outcomes, from (1) pre-surgery to (2) 3
months following the first TKA and (3) 12 months following the last TKA (i.e., only TKA for the unilateral group and the
second TKA for the bilateral group). ** p <0.001 **p <0.01 *p<0.05 for the difference between groups at a given time.A)
Changes in WOMAC pain and B) Changes in EQ-5D-5L quality of life outcomes, from (1) pre-surgery to (2) 3 months
following the first TKA and (3) 12 months following the last TKA (i.e., only TKA for the unilateral group and the second TKA
for the bilateral group). ** p <0.001 **p <0.01 *p<0.05 for the difference between groups at a given time.

Risk factors associated with progression to contralateral TKA

Univariate Cox proportional hazard models (n=22,663) indicated that obesity was associated with
increased incidence of contralateral TKA whereas increased age, male sex, stroke, dementia, back
pain, hospital readmission within 30 days and TKA revision within 1 year were individually
associated with decreased incidence of contralateral TKA (Table 3). Patient-reported outcomes
associated with increased incidence of contralateral TKA included poorerpre-surgical WOMAC
painandEQ-5D scores (Table 3). Diabetes, depression, stroke, and mental health were not
significantly associated with contralateral TKA.

Risk Factor |HR |95% CI p-value
Objective (n = 22663)

Age 0.99 0.99, 0.99 < 0.001

Sex (male) 0.91 0.86, 0.96 < 0.001

Obesity 1.36 1.29,1.44 < 0.001

Diabetes 1.00 0.94, 1.07 > 0.9

Depression 1.00 0.94, 1.07 > 0.9

Stroke 0.81 0.65, 1.03 0.082

Dementia 0.39 0.26, 0.58 < 0.001

Mental Health 0.90 0.78, 1.03 0.14

Back Pain 0.83 0.83, 0.93 < 0.001
Total Comorbidities

1 1.05 0.98,1.13 0.14

2 1.01 0.94, 1.09 0.7
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>3 0.95 0.89, 1.03 0.2

Hospital readmission (within |0.59 0.49, 0.73 < 0.001

30 days)

Revision TKA (within 365 0.57 0.42, 0.79 < 0.001

days)

Death (within 365 days) 0.14 0.06, 0.28 < 0.001
Patient-Reported (n = 7433)

Pre-surgical WOMAC Pain 0.99 0.98, 0.99 < 0.001

Pre-surgical EQ-5D 0.37 0.30, 0.44 < 0.001

Table 3. Univariate Cox proportional hazard models indicating risk of contralateral TKA after index TKA.

In multivariate analyses (n=7,433), only patients with 3-month patient-reported outcomes data
were included so all multivariate models were comparable. Model 1 (objective factors only)
indicated that obesity was associated with higher probability of a contralateral TKAwhereas
olderage, male sex, dementia, back pain, hospital readmission within 30 days, and revision within 1
year were associated with lower probability of a contralateral TKA (???). Model 2, (patient-reported
outcomes only), indicated that pre-operative quality of life was associated with higher probability of
a contralateral TKA whereas pre-operative WOMAC pain had smaller effects.In Model 3, when
accounting for all factors, age, sex and TKA were no longer significantfactors predicting probability
of contralateral TKA. Whereas, obesity (HR 1.36 [1.24, 1.50]) was associated with an increased
likelihood of needing surgery in the contralateral knee, while dementia (HR 0.32 [0.13, 0.77]), back
pain (HR 0.83 [0.75, 0.92]), hospital readmission within 30 days of TKA (HR 0.56 [0.40, 0.79]),
poorer pre-surgical WOMAC pain (HR 0.99 [0.99, 0.99]), and worse pre-surgical quality of life score
(HR 0.54 [0.43, 0.69]) were associated with a decreased likelihood of having surgery on the
contralateral knee (p < 0.05).

Models |HR |95% CI |p-Value
Model 1: Objective Risk Factors (n = 22663)
Age 0.99 0.99, 0.99 < 0.001
Sex (male) 0.93 0.88, 0.98 0.008
Obesity 1.33 1.26, 1.41 < 0.001
Dementia 0.46 0.31, 0.69 < 0.001
Back Pain 0.88 0.83, 0.93 < 0.001
Hospital readmission (within [0.64 0.52, 0.78 < 0.001
30 days)
Revision TKA (within 365 0.58 0.42, 0.80 < 0.001
days)
Death (within 365 days) 0.15 0.07, 0.32 < 0.001
Model 2: Patient-Reported Outcomes (n = 7433)
Pre-surgical WOMAC Pain 0.99 0.99, 0.99 < 0.001
Pre-surgical EQ-5D 0.56 0.44, 0.71 < 0.001
Model 3: Combined Model (n = 7433)
Obesity 1.37 1.24, 1.50 < 0.001
Dementia 0.32 0.13, 0.77 0.011
Back Pain 0.83 0.75, 0.92 < 0.001
Hospital readmission (within [0.56 0.40, 0.80 0.001
30 days)
Death (within 365 days) 0.36 0.12,1.13 0.080
Pre-surgical WOMAC Pain 0.99 0.99, 0.99 < 0.001
Pre-surgical EQ-5D 0.54 0.43, 0.69 < 0.001

Table 4. Results of the multivariate Cox proportional hazard models indicate risk of contralateral TKA after index TKA.
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Discussion

Does having both knees replaced result in better patient-reported outcomes than
replacing only one knee?

Statistically, bilateral TKA patients had significantly better reports of knee pain and quality of life
after 12 months compared to the unilateral cohort. However, we could not determine whether this
difference between unilateral and bilateral cohorts is clinically relevant (clinical relevance ratio at
12 months was 0.10 for both pain and quality of life in the unilateral cohort and 0.16 and 0.19 for
pain and quality of life in the bilateral cohort) due to the low response rate in patient-reported
outcomes within this study. Thus, the 5-10% difference between the unilateral and bilateral cohorts
may not be a meaningful improvement. Furthermore, the bilateral cohort had poorer pre-operative
patient-reported outcomes but achieved greater improvements after 12 months compared to
unilateral cohort. This may be due to the first TKA typically being performed on the more
symptomatic knee [6]. Therefore, a greater change in pain is expected for the first TKA.
Alternatively, this may suggest that those who report poor pre-operative pain and quality of life
outcomes may be more motivated to have a contralateral TKA regardless of improvements after the
index TKA.

Do patient-reported outcomes impact the likelihood of needing surgery in the
contralateral knee after a first TKA?

Patient-reported outcomes, especially quality of life, have a statistically significant impact on who
undergoes bilateral TKA. Female sex, younger age, and the need for revision TKA are also
associated with higher probability of contralateral TKA, but these effects were no longer significant
after accounting for patient-reported outcomes. Other studies also report small effects of age and
sex [16-18], however, these effects were not significant in all studies, likely due to sample sizes.
Females with knee osteoarthritis and younger individuals seeking TKA tend to have worse knee
pain [16,17,19,20], explaining how pain may account for these variables. Overall, it is likely that
knee-related symptoms and quality of life are driving the need for contralateral TKA in these
groups.

Predictors of increased likelihood of progression to contralateral TKA included greater pre-surgical
pain, poor pre-surgical quality of life, and obesity. In contrast, dementia, back pain, and hospital
readmission after the first TKA reduced the likelihood of progression to contralateral TKA. The
finding that a contralateral TKA is often not performed when other major medical diagnoses are
present may indicate they interfere with accurate assessments of pain, the prioritization of
resolving pain, or that the conditions contraindicate a second surgery [21]. Further research is
needed to determine if patients with comorbidities would benefit from a contralateral TKA.

Data Limitations

Several measures, such as socioeconomic status and radiographic data, could have provided more
insight on the population’s access and eligibility for TKA but were not collected by this registry.
Literature shows that while nearly 90% of osteoarthritis patients present with radiographic
evidence of osteoarthritis in both knees [2], only a third of these patients undergo bilateral TKAs
[3-5], and approximately 37% refused contralateral TKA [22]. However, without radiographic data
or record of symptoms in the contralateral knee, it is difficult to determine how representative
these statistics are in our cohort. Additionally, given the nature of retrospective data extraction, we
likely did not capture all of the contralateral TKAs. However, the long-time interval from TKA to
data extraction (3.3 years) relative to the median time to contralateral TKA (11 months) suggests
that most progressions from unilateral to bilateral TKA were captured in the dataset.

While the demographic and clinical data were available for all 23,033 TKA patients in Alberta who
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met our inclusion criteria, only 1,602 were included in analyses requiring patient-reported outcome
data at all 3 timepoints (i.e., baseline, 3- and 12-months) and 7,433 were included in the survival
analyses due to low completion rates. Those who completed patient-reported outcome measures
had higher pre-surgical quality of life, were more likely to be female, and required slightly fewer
TKA revisions (data not shown). There remains much debate about the utility and appropriate
reporting of patient-reported outcomes. The percentage of any given population under study who
complete patient-reported outcome measures is critical and some analysis of whether that group is
representative of the whole is important. It is difficult to know if the patients that did not complete
questionnaires are missing at random or if there are biases inherent in the group which completed
the questionnaires. However, given the large size of this study, the results were deemed useful in
providing a basis for future research. Specifically, this study established the importance of
comparing the difference between clinical relevance ratio (not found to be clinically significant) and
proportion of patients achieving a clinically significant outcome (found to be statistically
significant).

Conclusion

In summary, we used population-based data to demonstrate that knee pain and quality of life play a
significant role in determining which TKA patients will undergo bilateral TKA. Specifically, patients
who underwent surgery on both knees reported statistically better outcomes than those who had
surgery on only one knee. Additionally, better preoperative patient-reported pain and quality of life
outcomes are significantly linked with a decreased likelihood of undergoing contralateral TKA.
While the descriptive statistics and characterization of patient-reported outcomes within the
Canadian healthcare system may be useful specifically for researchers, the low response rate for
the patient-reported outcomes may not yield clinically impactful conclusions. Thus, further research
is required to provide stronger evidence and establish validity and reliability for these observed
relationships.
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