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Outcomes and motives for not proceeding with 
the second stage bilateral knee replacement:  
a comparison of cancelled and completed  
bilateral total knee arthroplasty

Background: Staged bilateral total knee arthroplasty (TKA) is a common treatment option 
for patients with bilateral symptomatic knee osteoarthritis, yet some patients do not proceed 
with their second procedure. Our study aimed to identify the rate and reasons why patients 
did not proceed with their second procedure and compare their functional outcomes, satis-
faction and complication rates with those of patients who had completed a staged bilateral 
TKA.

Methods: We determined the proportion of patients who underwent TKA but did not 
proceed with planned surgery for the second knee within 2 years, and compared their satis-
faction with surgery, improvement in the Oxford Knee Score (OKS) and complications 
between groups.

Results: Our study included 268 patients: 220 patients who underwent staged bilateral 
TKA and 48 patients who cancelled their second procedure. The most common reason for 
not proceeding with the second procedure was a slow recovery after the first TKA (43.2%), 
followed by functional improvement in symptoms in the unoperated knee negating the 
need for surgery (27.3%), poor experience with the first surgery (22.7%), treatment of 
other comorbidities necessitating cancellation of their second procedure (4.6%) and 
employment reasons (2.3%). Patients who cancelled their second procedure were noted to 
have a worse postoperative OKS improvement (p < 0.001) and lower satisfaction rate  
(p < 0.001), than patients who underwent staged bilateral TKA.

Conclusion: About one-fifth of patients scheduled for staged bilateral TKA declined to 
proceed with the second knee surgery within 2 years showing a substantially decreased func-
tional outcome and satisfaction rate. However, more than one-quarter (27.3%) of patients 
noted improvements in their contralateral (unoperated) knee, such that a second surgery 
was no longer felt to be necessary.

Contexte  : L’arthroplastie totale du genou (ATG) bilatérale en séquence est une option 
courante pour l’arthrose du genou bilatérale symptomatique. Or, il arrive que la seconde 
intervention n’ait pas lieu. Notre étude a permis de déterminer le taux d’abstention de la 
seconde intervention et les motifs invoqués, et de comparer les résultats en termes de fonc-
tionnement, de satisfaction et de complications selon qu’une seule ou les 2 interventions 
étaient effectuées.

Méthodes : Nous avons vérifié la proportion de cas où la seconde ATG n’a pas été effec-
tuée dans les 2 ans suivant la première, et nous avons comparé les 2 groupes aux plans du 
degré de satisfaction vis-à-vis de la chirurgie, de l’amélioration des scores au questionnaire 
Oxford d’évaluation du genou (ou OKS, pour Oxford Knee Score) et des complications.

Résultats  : Notre étude à inclus 268 patients : 220 qui ont subi l’ATG bilatérale en 
séquence et 48 qui ont décliné leur seconde intervention. Les motifs les plus souvent invo-
qués pour ne pas subir la seconde intervention étaient la lenteur du rétablissement suite à 
la première ATG (43,2 %), suivie de l’amélioration fonctionnelle des symptômes du genou 
non opéré rendant l’intervention superflue (27,3 %), l’expérience désagréable de la pre-
mière intervention (22,7 %), un traitement pour des comorbidités qui a justifié l’annulation 
de la seconde intervention (4,6 %) et des raisons professionnelles (2,3 %). Les malades qui 
ont annulé leur seconde intervention ont eu une amélioration postopératoire moins bonne 
(p < 0,001) et un taux de satisfaction moins élevé (p < 0,001), que ceux qui ont subi l’ATG 
bilatérale en séquence.

Conclusion  : Environ le cinquième des cas planifiés d’ATG bilatérale en séquence ont 
refusé la deuxième intervention dans les 2 années suivant la première, cela s’est accompagné 
de résultats nettement moins favorables aux plans du fonctionnement et du taux de satisfac-
tion. Toutefois, plus du quart (27,3 %) des cas ont noté des améliorations du genou non 
opéré, rendant la seconde chirurgie superflue.
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T otal knee arthroplasty (TKA) is a common and 
successful treatment for patients with end-stage 
osteoarthritis.1 Patients can present with bilateral 

knee osteoarthritis that requires surgical intervention 
necessitating discussion between surgeon and patient as 
to whether to proceed with a simultaneous or staged 
bilateral TKA.

Advantages of simultaneous bilateral TKA include a 
single operation, anesthetic, hospital admission and 
recovery period. Potential benefits include a decreased 
overall length of hospital admission,2,3 lower costs4,5 and 
improved outcomes.6–8 However, several meta-analyses 
have noted simultaneous bilateral TKA was associated 
with increased medical complications such as pulmonary 
embolism,9–11 cardiac complications,10 deep vein throm-
bosis9 and even death,9–13 although other reviews have 
noted no difference in pulmonary or cardiac complica-
tions.12,13 In addition, decreased infection and revision 
rates with simultaneous bilateral TKA have been noted 
in some reviews when compared with staged bilateral 
TKA.2,9,11,14

A lack of well-designed level I studies adds to the 
challenges of comparing simultaneous to staged bilat-
eral TKA. Most retrospective studies fail to account for 
patients who plan to undergo staged bilateral TKA, but 
decline to proceed with the second procedure; these 
patients are typically misclassified as having undergone 
unilateral TKA and excluded from analysis, thus biasing 
the findings.15 Deciding against proceeding with the 
second knee surgery is common, and in 1 study was 
found to occur in about one-third of patients.16 Func-
tional recovery after the first surgery along with patient 
expectations can play a role in the willingness to pro-
ceed with the second procedure. The rate and factors 
that may contribute to cancellation of the second pro-
cedure have yet to be fully elucidated.

There is a paucity of literature on the differences in 
patient-reported outcomes (PROMs) between simul- 
taneous and staged bilateral TKA. As emphasis on PROMs 
continues to increase within total joint arthroplasty, their 
use can provide valuable information for assessment and 
comparison of treatment modalities.17,18

Our study aimed to identify the rate of cancellation 
and reasons why patients did not proceed with their 
second staged procedure and to compare their postoper-
ative functional outcomes, satisfaction and complication 
rates with those of patients who had completed a staged 
bilateral TKA.

Methods

We obtained approval from our institutional review 
board before the start of this study. A retrospective 
review of a prospectively collected arthroplasty data-
base was performed to identify patients who had  

undergone staged bilateral TKA or at least the first 
TKA of planned staged bilateral TKA. Because the 
database contained surgical booking information, it 
allowed for accurate identification of patients who had 
planned for staged bilateral TKA but declined to pro-
ceed with the second knee surgery. All surgeries 
occurred between Jan. 1, 2008, and Dec. 31, 2012, and 
were performed by 1 of 4 fellowship-trained arthro-
plasty surgeons at a single academic centre. Patients eli-
gible for surgery included those with symptomatic 
bilateral knee osteoarthritis in whom nonoperative 
management was unsuccessful and were deemed good 
surgical candidates. Staged bilateral TKA was typically 
planned with the 2 stages occurring 3–6 months apart. 
For analysis, patients were stratified into 2 groups: 
those who underwent bilateral TKA within 2 years 
(staged group) and those who were scheduled for staged 
bilateral TKA but did not proceed with the second pro-
cedure within 2 years (cancelled group). We chose the 
time frame of 2 years to ensure an accurate collection of 
patients who had truly cancelled their second procedure 
rather than delaying the second procedure past the 
planned 3- to 6-month interval between procedures 
owing to slower recovery from their first operation.

Demographic data included age at time of surgery, 
body mass index (BMI) and sex. The reason(s) for cancel-
lation of the second procedure were collected through 
chart review. We assessed functional outcome using the 
Oxford Knee Score (OKS).19 The OKS is a validated and 
reproducible 12-item PROM specifically designed to 
assess function and pain. It is reported on a scale of 
12–60, with 12 representing the best possible score and 
60 representing the worst possible score. Several reviews 
have shown OKS to be one of the more common and 
better performing outcome measures as it relates to 
lower-extremity joint arthroplasty.18,20,21 Patient satisfac-
tion with the result of the knee replacement was assessed 
using a 5-point Likert scale from very satisfied to very 
unsatisfied,17 which was further dichotomized into satis-
fied (very satisfied or satisfied) and unsatisfied (neutral, 
unsatisfied or very unsatisfied). Preoperative OKS for 
each knee were collected in the preadmission clinic 
within 4 weeks of surgery. If these scores were not avail-
able, we used the OKS collected on the date when the 
patient was initially seen in consultation (typically 
6–18 months preoperatively). We recorded postoperative 
improvement on the OKS and satisfaction rates yearly by 
way of mail-out or in clinic (the most recent score used in 
the analysis was obtained at a range of 1–4 yr). A min
imum of 1 year was chosen as the majority of OKS 
improvement from preoperative levels occurs within the 
first 6–12 months.17,22,23

Complications were stratified into those that occurred 
during a hospital stay and those that occurred after dis-
charge. We compared the total number of complications 
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per patient between the staged and cancelled groups. Mor-
tality was considered separately from complications, and 
we compared 90-day mortality between the groups.

Statistical analysis

Comparisons were drawn between the 2 groups using 
analysis of variance (ANOVA) or t test for continuous 
data and χ2 test for dichotomous data. To simplify an-
alysis and presentation of findings, we calculated an 
average OKS for each patient for each time point (pre- 
and postoperative) by taking the mean of the patient’s 
right and left knee OKS. However, for the cancelled 
group, the OKS of only the operative side was used, as 
the OKS was not administered for the nonoperative 
knee postoperatively. The overall satisfaction with the 
result of TKA was set to the lowest non-missing, side-
specific satisfaction rate. A p value of less than 0.05 was 
considered statistically significant.

Results

Our study included 268 patients: 220 in the staged group 
and 48 in the cancelled group with baseline differences 
between the groups. We noted the cancelled group to be 
significantly older than the staged group, whereas the 
staged group had a significantly higher mean BMI than 
the cancelled group. There were significantly more female 
than male patients in both groups. (Table 1).

A total of 48 patients did not proceed with their 
planned second procedure within 2 years, represent-
ing an 18.3% cancellation rate. We noted an iden-
tifiable reason for cancellation in the charts of  
44 patients (92.7%). The most common reason for 
not proceeding with the second procedure was slow 
recovery from the initial knee replacement necessitat-
ing further rehabilitation (43.2%), followed by func-
tional improvement in symptoms in the unoperated 
knee such that surgery was felt to no longer be  
warranted (27.3%), poor experience with surgery and 
fear of a similar experience (22.7%), treatment of 
other comorbidities necessitating cancellation of the 
second procedure (4.6%) and cancelation owing to 
employment considerations (2.3%) (Table 2).

We found the mean preoperative baseline OKS scores 
to be similar in both groups. The cancelled group was 
noted to have a worse postoperative OKS improvement  
(p < 0.001) and lower satisfaction rate (p < 0.001), than the 
staged group (Table 3).

There were no differences in in-hospital complica-
tion rates between cancelled and staged bilateral TKA. 
However, the 1-year post-discharge complication rate 
was considerably higher in the cancelled group  
(p = 0.0085) (Table 4). There was only 1 postoperative 
death that occurred within 90 days postoperatively.

Discussion

In our cohort of 263 patients with bilateral knee arth
ritis who had planned to undergo staged bilateral knee 
replacement, close to one-fifth of patients scheduled 
for a staged bilateral TKA did not proceed with the 
second knee replacement within 2 years. When exam-
ining reasons for the cancellation of the second proced
ure, many patients reported a slow recovery or poor 
experience with the first surgery. Only 57.1% of the 
cancelled group reported being satisfied with the first 
surgery, which was substantially lower than the staged 
group, and considerably lower than well-documented 

Table 1. Patient demographic characteristics

Characteristic
Staged 
group

Cancelled 
group p value

Age, yr, mean ± SD 64.63 ± 
10.24

68.71 ± 
11.04

0.003

BMI, kg/m2, mean ± SD 36.91 ± 
8.76

33.91 ± 
8.87

0.007

Proportion female, n (%) 141 
(64.09) 

32 (66.67) 0.9

BMI = body mass index, SD = standard deviation. 

Table 2. Reasons for cancellation of second stage bilateral 
total knee arthroplasty

Reason n (%)

Slow recovery with need to improve strength 19 (43.2)

Successful surgery with improved function that second 
surgery no longer required

12 (27.3)

Poor experience with first surgery with fear of similar 
experience

10 (22.7)

Treatment of other comorbidities 2 (4.6)

Postponed owing to work demands 1 (2.3)

Table 3. Patient reported outcome measure and satisfaction

Outcome
Staged 

group, %
Cancelled 
group, % p value

Preoperative OKS, mean ± SD 41.03 ±  
8.06

38.36 ± 
11.56

0.2

Postoperative OKS, mean ± SD 20.30 ± 
7.26

30.33 ± 
11.29

0.0002

Improvement OKS, mean ± SD 20.80 ± 
9.45

9.21 ± 9.39 < 0.001

Satisfaction, mean ± SD 336 ± 
89.84*

20 ± 57.14* < 0.001

OKS = Oxford Knee Score; SD = standard deviation.

*Reported in observations not patients to account for 2 joints.

Table 4. In-hospital and 1-year postoperative complication rates

Complication

Staged 
group, 
no. (%)

Cancelled 
group, 
no. (%) p value

In-hospital 58 
(13.2)*

9 (18)* 0.4

One-year postoperative 5 (1.15)* 4 (8)* 0.0085

*Reported in observations not patients to account for 2 joints.
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satisfaction rates of about 80% in many large series 
studies.24–27 However, some authors have found that 
patient satisfaction does not always correlate with phys-
ical functioning.28 Patient expectations can play an 
important role in satisfaction and expectations can 
change between staged replacements.29 Noble and col-
leagues30 found in their series of TKA that satisfaction 
was primarily determined by patient expectations and 
not their absolute level of function.

To our knowledge, only 2 studies have examined rea-
sons for deferral of the second procedure in staged bilat-
eral TKA.16,31 Alosh and colleagues31 noted in their 
series of patients undergoing staged bilateral TKA 
1 week apart that initially, 18.6% of their cohort did not 
proceed with their second procedure at 1 week post-
operatively and 13.8% continued to defer their second 
procedure at 1 year. The most common reason was pain, 
followed by family circumstances, work demands or fear 
of long rehabilitation. Similar to the findings in our 
study, patients who cancelled their second procedure 
were considerably older and had a higher complication 
rate. Sesen and colleagues16 noted an even higher refusal 
rate of 36.9% in a series of 111 patients undergoing 
staged bilateral TKA. Again, age was found to be a 
determinant, as patients older than 70 years were less 
likely to proceed with the second procedure. Using a 
post-visit questionnaire of patient expectations, the 
authors found the process of health care followed by 
treatment outcome were most influential on the like-
lihood of proceeding with the second procedure.16 
Poultsides and colleagues29 in their series of patients 
undergoing either a staged TKA or total hip replace-
ment noted that for most patients, expectations changed 
between surgeries and change was not uniform. Within 
their cohort of patients undergoing staged bilateral 
TKA, more than 70% of patients showed either higher 
or lower expectations after the first procedure.

Perhaps the most interesting and unique finding in 
our study was that in 27% of the cancelled group, pain 
and function improved in their contralateral knee to the 
point that it was deemed to no longer require surgical 
intervention. Clement and colleagues32 found in a retro-
spective cohort of 3718 patients who underwent primary 
TKAs that moderate or severe pain in their contralateral 
nonoperative limb had a clinically notable improvement 
in the functional component of their Western Ontario 
and McMaster Universities Osteoarthritis Index score. 
Smith and colleagues33 found in a cohort of 772 patients 
undergoing unilateral TKA an improvement in pain in 
both the index and contralateral knee, but this declined 
after 3 months postoperatively. In the subset of patients 
in our study in whom pain had improved, this improve-
ment was maintained for about 2 years postoperatively. 
Parsi and colleagues34 found a small, but measurable, 
improvement in the mechanical axis plumbline in the 

contralateral leg after primary TKA. They suggested the 
index procedure may have a splinting effect with an 
improved mechanical axis on the contralateral knee. It is 
known that increasing varus malalignment will increase 
the contact loading and contribute to increasing varus 
osteoarthritis.35–38 Furthermore, limb realignment sur-
gery has been shown to substantially improve bio-
mechanical risk factors and load distribution during 
walking.39 Further work is needed to examine if 
improvements in mechanical axis of either the index or 
contralateral knee lead to improvement in pain and 
function in the contralateral nonoperated knee.

Ideally, a PROM should be responsive to clinical 
change by being valid, reliable and easily administered. 
Multiple studies have reported these qualities for 
OKS.19,40–42 In our study, the mean improvement in OKS 
from pre- to postoperative among the cancelled group 
was significantly lower than in the staged group. 
Sim-ilarly, Sesson and colleagues16 found the mean Knee 
Society Score to be significantly worse within their can-
celled group, further highlighting the potential value of 
PROMs in the assessment of whether patients will pro-
ceed with the second procedure.

The cancelled group in our study experienced a sig-
nificantly higher complication rate within the first year 
postoperatively. This is similar to the findings of Alosh 
and colleagues31 and likely contributes to a patients’ 
unwillingness to proceed with the second procedure. 
This highlights a potential benefit of staged bilateral 
TKA as the time interval between surgeries can help to 
identify patients who may not be medically fit for a 
second procedure; conversely, not proceeding with the 
second procedure may result in residual pain and loss of 
function arising from the unoperated knee. This is sim-
ilar to the previous systematic review by Hussain and 
colleagues,13 but contrary to other large series reviews 
that noted simultaneous bilateral TKA to carry a higher 
risk of postoperative complications.10,12 The discrepan-
cies between multiple reviews could be partially attribu-
table to the poor quality of some included studies within 
these systematic reviews, and the selection bias that 
occurs if patients who decline to proceed with the second 
procedure are not adequately identified in administrative 
datasets and therefore excluded from the analysis.15

Limitations

Our study had several limitations that need to be con-
sidered. Although demographics such as age and BMI 
were captured, specific assessment of medical comorbid-
ities was not performed. To simplify analysis and presen-
tation of findings, an average OKS for each patient was 
calculated for each time point (pre- and postoperative) 
by taking the mean of the patient’s right and left knee 
OKS; however, this has not been validated and should be 
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taken into consideration when analyzing our results. 
This study was carried out at a single academic institu-
tion, and results may not be generalizable. Finally, the 
cancelled bilateral TKA group was small, and conclu-
sions about these results need to be made with caution. 
Despite these limitations, this study is 1 of only a few to 
examine rates and reasons for deferment of the second 
stage of bilateral TKA while incorporating PROMs.

Conclusion

About one-fifth of patients scheduled for a staged bilat-
eral TKA did not proceed with the second procedure. 
They showed a substantial decrease in functional out-
comes and satisfaction rates along with increased com-
plication rates. However, more than one-quarter (27%) 
of patients in this group noted improvements in their 
contralateral (unoperated) knee, such that a second pro-
cedure was no longer felt to be necessary. Further 
investigations should include well powered, prospective 
randomized controlled trials that track not only func-
tional outcomes and complications, but also include 
outcomes that may be of broader relevance to patients, 
such as time off work and improvement of symptoms in 
the unoperated knee.
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