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INTRODUCTION 

Total knee arthroplasty (TKA) is mainly offered to patients 

with end-stage osteoarthritis (OA) and has become more 

prevalent in recent years. TKA is an effective intervention 

that improves quality of life, reduces pain and increases 

functional capability.1 Many patients in need of TKA have 

bilateral symptoms and require surgery for both 

extremities. Both patient and surgeon must decide whether 

to treat end-stage arthritis with simultaneous bilateral TKA 

or staggered TKA (both are done within same admission) 

or staged bilateral TKA with a certain time interval 

between the two procedures. 

The advantages of having a simultaneous procedure 

include reduced cost, exposure to the risk of only one 

anesthetic, earlier return to baseline functionality and 
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convenience for the patient.1 However, having a 

simultaneous TKA causes a stress response and the 

response is directly related to the proportion of anesthetics. 

Previous studies have investigated differences in responses 

to staged bilateral and simultaneous bilateral TKA in terms 

of short-term discomfort, morbidity and mortality, and 

cost-effectiveness. There is no evidence-based guideline 

regarding the optimal choice between simultaneous vs 

staggered vs staged bilateral TKA.2 However, few studies 

have investigated differences in functional improvements. 

An Indian study described changes in functional 

improvements using the Western Ontario and McMaster 

University Osteoarthritis Index (WOMAC) in patients 

receiving simultaneous bilateral TKA, and another study 

from the United Kingdom reported changes in WOMAC 

scores in patients who received staged bilateral TKA.3 

However, these studies lacked suitable controls, 

precluding group comparisons between studies. There is 

no literature comparing the functional outcome of bilateral 

simultaneous, staggered and staged TKR in one study with 

their complication and readmission rate in 90 days’ time. 

Thus, the objective of this study was to investigate 

differences in functional outcome, complication and 

readmission rate in patients receiving bilateral 

simultaneous vs staggered vs staged TKA.  

METHODS 

A retrospective review of 300 TKAs patients who 

underwent bilateral TKA in Sunshine Hospital between 

2016 to 2017 were included. The patients were divided 

into three groups, those who underwent simultaneous 

bilateral TKA in one group, staggered bilateral TKA in one 

and staged bilateral TKA in one group. 

Inclusion criteria were patients who underwent BTKA 

(simultaneous, staggered, staged). Exclusion criteria were 

patients who lost follow up and patient comes with 

complication or readmission beyond 3 months of primary 

surgery. 

Patients were extracted from a surgical database 

encompassing surgery that were having at least two years 

follow up. The decision to proceed with simultaneous or 

staggered or staged procedure was made between the 

patient and surgeon based upon the patient’s medical 

comorbidities and preference of the patient. Patient 

demographic data, ASA score, and preoperative medical 

comorbidity were documented from records. Functional 

outcome was evaluated pre operatively using knee society 

score (KSS), WOMAC, Oxford knee score (OKS) Kujala 

score and range of motion (ROM).3,4 Regarding 

complication rate and readmission data was obtained and 

analyzed from medical records of patients in our institute. 

All postoperative complication was categorized as either 

major or minor.5 Major complications included deep 

infection, cerebrovascular accident, myocardial infraction 

and pulmonary embolism and other complication were 

considered minor. Aseptic revision and septic revision 

cases were also considered.  

Most of the statistical analysis was conducted using SPSS 

statistical software, whereas the post-operative 

complication rate was analyzed using chi-square test. For 

all analyses, a p value of 5 or less (alpha=0.05) was 

considered significant.  

RESULTS 

The study consists of 234 females 76.5% and 72 males 

23.5%, among which maximum females were in a 

simultaneous group 88% while male where more in 

staggered group 29%. Mean age group in our study was 

62.25%. ASA score of 3 was significantly more in staged 

group 65% compared to the other two groups (Table 1). 

 

Figure 1: Complication in three groups. 

  

Figure 2:  Distribution of patients as per score. 
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Table 1: Demographic characteristics of patients used in this study. 

Variables Simultaneous (n=100) Staggered (n=100) Staged (n=100) 

Age 60.86 62.69 63.20 

Sex (male/female) 16/84 71/29 73/27 

ASA class 2.5 2.6 2.6 

Follow-up period 3.00 2.94 2.90 

KSS 40.79 40.81 38.65 

WOMAC 68.94 67.44 57.37 

Kujala 42.63 43.22 41.40 

OKS 23.13 14.16 19.25 

Table 2: Complication. 

Complication Simultaneous Staggered Staged 

Major complication  

Myocardial infraction 1 0 0 

Pulmonary embolism 0 0 0 

Cerebrovascular accident 1 0 0 

Deep infection  4 1 3 

Minor complication  

DVT 1 0 0 

Superficial infection 2 2 2 

UTI 2 2 1 

Total  11 5 6 

Total complication rate 7.3% 

Table 3: Post-operative functional outcomes. 

Functional outcome Simultaneous Staggered Staged 

KSS 124.60 127.31 125.81 

WOMAC 10.46 9.78 10.63 

OKS 43.77 44.18 43.57 

Kujala 76.48 78.64 75.68 

ROM 
RT LT RT LT RT LT 

104.17 105.44 105.65 106.80 103.11 107.77 

 

Patient in the staggered group had a better KSS score 

compared to patients with simultaneous and staged 

bilateral TKA group, but their p value was not that 

significant. WOMAC and OKS, there was no significant 

difference in all the three groups. Kujala score was better 

in staggered groups. Range of motion was better in 

staggered group specially in second knee compared to first 

one (Table 3) (Figure 2). 

Table 4: Re-admission rate. 

Variables % 

Simultaneous 9.0 

Staggered 5.0 

Staged 5.0 

Total  6.3 

The complication rate was higher in a simultaneous group 

with 11%. Re-admission rate is higher in a simultaneous 

group with 9% compared to staggered and staged which 

was 5% (Table 2-4) (Figure 1 and 3). 

 

Figure 3: Re-admission rate. 
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DISCUSSION 

Knee arthritis is a common problem that may require 

treatment with TKR at its end stage. Today, TKR revolves 

around 3 principles: cost, complications, and outcome. 

With the single anesthesia administration and single 

hospital stay in simultaneous bilateral TKR result in 

reduced cost compared with unilateral TKR has been 

reported. The decision to go for simultaneous TKR or 

staggered or staged TKR depends on patients’ needs and 

expectation and their physician’s recommendation 

considering patient comorbidities. Simultaneous bilateral 

TKR has several advantages, there is still concern about 

the safety of this operation because it might be associated 

with a higher risk of perioperative complication. Despite 

these concerns, simultaneous bilateral TKA is routinely 

performed. Sometime due to comorbidities many patients 

undergo staged TKA or Staggered TKA in one hospital 

admission 

The purpose of this study is to find benefits and risk 

associated with simultaneous, Staggered, Staged bilateral 

TKA. This study will focus on functional out, post-

operative complication and readmission rate within 90 

days of simultaneous, staggered and staged bilateral TKA. 

The result of our study suggests the overall complication 

rate was 2% with the simultaneous and staged group had 

similar rates of complication compared to less in staggered 

group. Readmission rate was higher in a simultaneous 

group which was around 9% compared to staged which 

was around 5% and staggered was around 5%.  

According to many authors, simultaneous bilateral TKA is 

associated with an increased risk of perioperative cardiac 

and pulmonary complications.2,3 Simultaneous bilateral 

TKA is reported. 

To be associated with a 2 folds greater risk of 

cardiovascular complications than single unilateral TKA 

and a 1.6 folds greater risk compared to staged bilateral 

TKA.2,4 However, several series have reported that 

simultaneous bilateral TKA is safer. One of the earliest 

series of Hardaker et al compared the perioperative safety 

of simultaneous bilateral TKA and that of staged TKA.5 

They found no differences in complication rates or 

outcomes. Morrey et al.6 retrospectively studied 290 

simultaneous bilateral TKAs and compared them with 

staged bilateral TKAs. They found similar rates of 

complications and mortality between the two groups. 

Recent studies continue to demonstrate increased 

complications from bilateral TKAs under the same 

anesthetics, whereas others show comparable safety 

profiles with good outcomes.7-9  Kim et al found no 

significant difference in the overall number of 

complications or perioperative mortality in a simultaneous 

bilateral TKA group compared to the unilateral TKA 

group.10 The limitations of this study include a 

retrospective design and the use of observable data. The 

results of the present study must be interpreted with great 

caution due to its non-randomized retrospective design. In 

addition, patient selection criteria remain an issue of 

concern for simultaneous bilateral TKA. If we want the 

appropriate statistical power analysis, this study needs 

more cases. 

CONCLUSION 

This study demonstrates that there is not big significant in 

functional outcome when comparing simultaneous, staged 

and staggered bilateral TKA, but still staggered group 

shows better postoperative functional outcome compared 

with first knee second knee shows better outcome. Our 

results show that there is slightly increased in major 

complication in simultaneous bilateral TKA compared 

with staged and staggered groups. There is still a lack of 

evidence to support the superiority of either BTKA 

simultaneous or staged or staggered. Still simultaneous 

bilateral TKA remains a safe option for appropriately 

motivated patient and lower risk patient.  
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