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Abstract 

Background: To evaluate the functional outcome in patients with Osteoarthritis after primary Total knee 

Arthroplasty using seven different designs of posterior-stabilized implants. 

Patients And Methods;A retrospective study of 1038 patients who underwent Primary Total knee Arthroplasty 

in 2018 and 2019 at a single institute using one of the seven   most common brands of implant. These included 

NaturalKnee2(Zimmer) in 160 patients, DePuy/Johnson & Johnson Sigma (DePuy Synthes, Raynham, 

Massachusetts) in 155, Beuchelpappas /Rotating platform in 152, Smith & Nephew Genesis II (Smith & 

Nephew, London, United Kingdom) in 124, and Scorpio NRG(Stryker) in 154patient, Link in 143 patients, 

Maxx Meril in 147 patients. Patients were evaluated Post operatively with Oxford knee score and the post-

operative scores were compared between groups. 

Results;Outcomes were available for 1012 patients (98%) at two years postoperatively. In multiple regression 

analysis, which separately compared each implant group with the aggregate of all others, there were no 

clinically significant differences in the oxford score at two-year follow-up between any of the groups. More 

than 80% of patients in each group were satisfied at this time in all domains. 

Conclusion;Total knee Arthroplasty provides improvement in function and satisfaction regardless of the type of 

implant. We could not demonstrate superiority of one design above others across these groups of implants, and 

any price premium for one above the other systems may not be justified. 
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Introduction 

Comparison of patient -reported outcomes based on 

implant brand in total knee arthroplasty on value, 

defined as the quality of outcome divided by the cost 

of the intervention, all aspects of the equation are 

being scrutinized.  While implants vary significantly 

in price, in the Total knee arthroplasty literature, 

there is little information about which implant 

provides   the best outcomes with fewest 

complications. While Total knee arthroplasty is 

considered to be a highly cost-effective operation, 

approximately 20% of patients remain dissatisfied 

with the outcome. 

Previous authors have compared the functional 

outcomes and survivorship of different brands of 

implant and have cited differences based on design. 

Hamilton et al
1 

 studied two different designs from 

one manufacturer in a randomized controlled trial and 

found a significant difference in patient-reported 

outcomes and timed functional performance tasks 

with the newer design significantly outperforming the 

older one. Similarly, Victor et al
2 

 compared 

survivorship of the Smith & Nephew Genesis I 

versus Genesis II (both Smith & Nephew, London, 

United Kingdom) and found improved survivorship 

with the newer generation. Nunley et al
3   

compared 
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newer cruciate-retaining designs to a design that was 

ten years older and found that the older design 

outperformed the newer design in terms of 

satisfaction and functional outcome in young 

patients. Kahlenberg et al 
4
.Compared the patient 

reported functional and satisfaction outcomes in 

patients who underwent total knee arthroplasty with 5 

different brands. However, to our knowledge, no 

previous authors have evaluated both, clinically and 

patient-reported functional outcomes in more than 

five different brands currently in use for primary total 

knee arthroplasty. As the cost of the implants 

comprises one of the highest costs for all aspects of 

total knee arthroplasty and thus accounts for a sizable 

portion of national healthcare costs, the performance 

and cost of different implants is of interest to 

patients, surgeons, and policymakers. 

Outcomes of total knee arthroplasty depend on 

surgeon, patient, and implant factors. The impact that 

specific implants might have on patient-reported 

outcomes is unknown. The primary purpose of this 

study was to evaluate the differences in the patient-

reported functional outcomes and satisfaction after 

primary total knee arthroplasty using seven different 

brands of implants.The hypothesis was that there 

would be no difference in functional outcome that 

could be attributed to the implant used in primary 

total knee arthroplasty. 

Patients and Methods 

Using our institute’s arthroplasty registry, we 

identified 1034 patients with a diagnosis of 

osteoarthritis who underwent Total knee arthroplasty, 

in years 2018 and 2019, using one of the seven most 

common brands of implant used at our institution. 

The study was approved by our institutional ethical 

committee and clinical review panel. The patients 

were identified in our registry based on the implant 

design and type of polyethylene insert. Patients were 

only included if the components and insert were from 

the same company and system, and if they consented 

to enroll in our arthroplasty registry. Patients were 

excluded if they were undergoing revision surgery,or 

had extra-articular deformity or with any constraint 

greater than standard posterior-stabilized. High-

flexion knee designs were excluded. 

All the patients in this study were contributed by a 

single surgeon and study was done at a single 

institute.The implants were inserted using the same 

technique and standard instrumentation with intra-

medullary referencing for the femur and extra-

medullary alignment of the tibia. No patient recruited 

to this study underwent resurfacing of the 

patellofemoral joint. All components were cemented. 

The implants included NaturalKnee2(Zimmer) in 159 

patients (183 joints), DePuy/Johnson & Johnson 

Sigma (DePuySynthes,Raynham,Massachusetts) in 

155(218 joints), Beuchelpappas/Rotating platform in 

153(171 joints), Smith & Nephew Genesis II (Smith 

& Nephew, London, United Kingdom) in 124(163 

joints), and Scorpio NRG(Stryker) in 154 

patients(197joints),Link in 143 patients(166 

joints),Maxx in 147 patients(167 joints).  

Baseline demographics of all these patients which 

included Age, sex, Height, Weight and the side of 

surgery (Right /Left /Bilateral) were collected.  

Patients were evaluated 2 years Postoperatively using   

Oxford Knee score and post operative Oxford scores 

were compared between groups. 

Results 

Using our institutional registry, we identified 1038 

patients who underwent TKA in 2018 and 2019 at a 

single institute using oneof the seven   most common 

brands of implant. Out of these patients,at 2-year 

follow-up,1 patient died due to cardiac reasons, 2 of 

them got hemiplegia and 24 patients lost follow-

up.So, outcome was available for 1011 patients. 

Tools for assessment was Oxford knee score.Data 

was analyzed using Analysis of variance (ANOVA) 

and multiple comparisons were made between the 7 

different groups.  p- value was considered significant 

if < 0.05. 

On comparison of Oxford   scores between the 7 

groups, all were performing equally good,there was 

no difference in performance between these groups.(p 

value-0.145) 

Discussion 

In this retrospective cohort of more than 1000 

primary TKAs using seven different designs of 

implants, we found no clinically significant 

differences among the 7 groups as all the patients 

who underwent TKA with any of these implants were 

performing similarly with regard to oxford score. 
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Similarly, previous reports have not demonstrated 

clinically important differences attributable to the 

brand of implant. Baker et al examined the effect of 

brand on functional outcomes using the Oxford Knee 

Score (OKS) in the British National Joint Registry. 

They noted significantly larger improvements in both 

scores with Zimmer NexGen implants compared with 

all other implants, including DePuy PFC (DePuy 

Synthes), Smith & Nephew Genesis II (Smith & 

Nephew), Biomet AGC (Zimmer Biomet), and 

Stryker Triathlon (Stryker, Kalamazoo, Michigan).  

Hamilton et al
1 

 studied two different designs from 

one manufacturer in a randomized controlled trial and 

found a significant difference in patient-reported 

outcomes and timed functional performance tasks 

with the newer design significantly outperforming the 

older one. Similarly, Victor et al
2 

compared 

survivorship of the Smith & Nephew Genesis I 

versus Genesis II (both Smith & Nephew, London, 

United Kingdom) and found improved survivorship 

with the newer generation. Nunley
3 

et al compared 

newer cruciate-retaining designs to a design that was 

ten years older and found that the older design 

outperformed the newer design in terms of 

satisfaction and functional outcome in young 

patients. Kahlenberg et al 
4 

compared the patient 

reported functional and satisfaction outcomes in 

patients who underwent total knee arthroplasty with 5 

different brands. 

Furthermore, surgeons consider functional outcome 

to be one of the most important factors when 

choosing an implant, and in a competitive implant 

market, even minor differences may be enough to 

sway choices in the use of implants. Baker et al found 

that patients who started with the lowest Oxford 

Knee Score had a higher change in postoperative 

scores 

Despite the competitive market for knee arthroplasty 

implants, their prices have increased dramatically in 

recent decades and account for the single largest 

expenditure in the cost of an arthroplasty.  We found 

no clinically meaningful differences in patient-

reported outcomes between the seven most 

commonly used knee arthroplasty implants used at 

our institution. 

However, when considering the hundreds of 

thousands of patients undergoing this procedure 

annually, the differences in costs without clinically 

significant differences in outcomes may be of interest 

to patients, surgeons, policymakers. 

The study has a few limitations. Although the seven 

groups were similar, there were significant 

differences in baseline demographics between them, 

including slight differences in age, comorbidities, and 

sex and also the severity of deformity. 

Strengths of the study are that all the patients were 

contributed by a single surgeon and study was done 

at a single institute. Patients were examined apart 

from their reported functional outcomes. 7 different 

groups of implant designs were evaluated which were 

more than the number of groups used by previous 

authors. 

Conclusion: Total Knee Arthroplasty provides 

improvement in function and satisfaction regardless 

of the type of implant. Future research should focus 

on identifying specific elements of design that may 

contribute to an improved outcome. Our results 

demonstrate that across these groups of implants, we 

could not demonstrate a significant superiority of one 

above the others and any price for one system above 

others may not be justified. 
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Tables for statistical Analysis 

Table 1: One-way Post-Operative oxford by group 

 N Mean Std. 

Deviation 

Std. 

Error 

95% Confidence 

Interval for Mean 

Minim

um 

Maximu

m 

Lower 

Bound 

Upper 

Bound 

BP 
152 32.000

0 

7.08604 .57475 30.8644 33.1356 5.00 44.00 

DUPEY 
155 39.077

4 

2.35635 .18927 38.7035 39.4513 32.00 47.00 

LINK 
143 41.230

8 

4.26696 .35682 40.5254 41.9361 4.00 47.00 
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MAXX 
124 31.201

6 

5.95099 .53441 30.1438 32.2595 5.00 45.00 

STRYK

ER 

154 40.694

8 

1.79443 .14460 40.4091 40.9805 37.00 45.00 

S&N 
124 76.983

9 

394.82230 35.4560

9 

6.8007 147.1670 34.00 4438.00 

ZIMME

R 

160 41.381

3 

2.46452 .19484 40.9964 41.7661 33.00 47.00 

Total 
1012 42.608

7 

138.42917 4.35148 34.0697 51.1477 4.00 4438.00 

Null Hypothesis: All the groups same regarding Post Operative OXFORD Score 

Alternative Hypothesis: Not all the groups are same regarding Post Operative 

OXFORD Score 

L.O.S:        

TABLE 2: Anova Post-Oxford 

 Sum of Squares df Mean Square F Sig. 

Between Groups 182776.261 6 30462.710 1.595 .145 

Within Groups 19190648.783 1005 19095.173   

Total 19373425.043 1011    

Test Statistic: 

Conclusion: Since the p-value of the Anova test is 0.145 > 0.05, we can conclude that all the groups are same 

regarding Post Operative OXFORD Score 

TABLE 3: Post-Operative Post Hoc Tests 

Multiple Comparisons 

Dependent Variable:   POSTOXFORD   

Tukey HSD   

(I) 

GROUP 

(J) 

GROUP 

Mean Difference 

(I-J) 

Std. 

Error 

Sig. 95% Confidence 

Interval 

Lower 

Bound 

Upper 

Bound 

BP 

DUPEY 
-7.07742 15.7740

5 

.999 -53.6790 39.5242 

LINK 
-9.23077 16.0984

1 

.998 -56.7906 38.3291 

MAXX 
.79839 16.7218

3 

1.000 -48.6032 50.2000 

STRYK

ER 

-8.69481 15.7993

9 

.998 -55.3712 37.9816 
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S&N 
-44.98387 16.7218

3 

.102 -94.3855 4.4177 

ZIMME

R 

-9.38125 15.6515

5 

.997 -55.6209 36.8584 

DUPEY 

BP 
7.07742 15.7740

5 

.999 -39.5242 53.6790 

LINK 
-2.15335 16.0227

1 

1.000 -49.4896 45.1829 

MAXX 
7.87581 16.6489

6 

.999 -41.3105 57.0622 

STRYK

ER 

-1.61739 15.7222

5 

1.000 -48.0659 44.8312 

S&N 
-37.90645 16.6489

6 

.256 -87.0928 11.2799 

ZIMME

R 

-2.30383 15.5736

8 

1.000 -48.3134 43.7058 

LINK 

BP 
9.23077 16.0984

1 

.998 -38.3291 56.7906 

DUPEY 
2.15335 16.0227

1 

1.000 -45.1829 49.4896 

MAXX 
10.02916 16.9565

9 

.997 -40.0660 60.1243 

STRYK

ER 

.53596 16.0476

6 

1.000 -46.8739 47.9459 

S&N 
-35.75310 16.9565

9 

.348 -85.8483 14.3421 

ZIMME

R 

-.15048 15.9021

2 

1.000 -47.1304 46.8295 

MAXX 

BP 
-.79839 16.7218

3 

1.000 -50.2000 48.6032 

DUPEY 
-7.87581 16.6489

6 

.999 -57.0622 41.3105 

LINK 
-10.02916 16.9565

9 

.997 -60.1243 40.0660 

STRYK

ER 

-9.49319 16.6729

7 

.998 -58.7505 39.7641 

S&N 
-45.78226 17.5495

5 

.124 -97.6292 6.0647 

ZIMME

R 

-10.17964 16.5329

4 

.996 -59.0232 38.6639 
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STRYKE

R 

BP 
8.69481 15.7993

9 

.998 -37.9816 55.3712 

DUPEY 
1.61739 15.7222

5 

1.000 -44.8312 48.0659 

LINK 
-.53596 16.0476

6 

1.000 -47.9459 46.8739 

MAXX 
9.49319 16.6729

7 

.998 -39.7641 58.7505 

S&N 
-36.28907 16.6729

7 

.309 -85.5463 12.9682 

ZIMME

R 

-.68644 15.5993

4 

1.000 -46.7719 45.3990 

S&N 

BP 
44.98387 16.7218

3 

.102 -4.4177 94.3855 

DUPEY 
37.90645 16.6489

6 

.256 -11.2799 87.0928 

LINK 
35.75310 16.9565

9 

.348 -14.3421 85.8483 

MAXX 
45.78226 17.5495

5 

.124 -6.0647 97.6292 

STRYK

ER 

36.28907 16.6729

7 

.309 -12.9682 85.5463 

ZIMME

R 

35.60262 16.5329

4 

.322 -13.2410 84.4462 

ZIMMER 

BP 
9.38125 15.6515

5 

.997 -36.8584 55.6209 

DUPEY 
2.30383 15.5736

8 

1.000 -43.7058 48.3134 

LINK 
.15048 15.9021

2 

1.000 -46.8295 47.1304 

MAXX 
10.17964 16.5329

4 

.996 -38.6639 59.0232 

STRYK

ER 

.68644 15.5993

4 

1.000 -45.3990 46.7719 

S&N 
-35.60262 16.5329

4 

.322 -84.4462 13.2410 

INFERENCE: 

There is no significant difference between the seven groups, that is, all the groups perform similarly with regard 

to Oxford Knee Score. 


