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Article Information  ABSTRACT 
Received: 18th June 2022   Background: In a developing country like India the cost effectiveness of all polyethylene tibial components 

is a major boon, without compromising the functional outcome. In this study we have attempted to evaluate 

the functional outcome of all polyethylene tibial monoblock component in total knee arthroplasty. 

Methodology: The study was carried out on 86 patients who are operated for total knee arthroplasty with 

all polyethylene tibial monoblock component. Demographic, surgical and follow up data was collected from 

case sheets of patients and copied in Performa. The patients were called for five years follow up and 

examined in the outpatient department. Results: The mean age of study population was 62.8 years (range 

50 – 72 years) with mean BMI of 27.6 kg/m2. Statistically significant improvement was seen in the range 

of movements in all the age groups. Both male and female patients had insignificant difference in knee 

scoring. Assessment of clinical functional abilities of knee scoring have observed to be higher in patients 

with lower BMI. Conclusion: Significant improvement in range of motion as well as knee score in all age 

range, emphasizes the fact that total knee arthroplasty with all polyethylene design in osteoarthritis is an 

excellent surgery to restore near normal life style.  
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INTRODUCTION 
Musculoskeletal disorders are the second leading cause of years 
lived with disability globally [1]. One of the extensive causes of 
disability in Indian population is knee arthritis due to various 
indigenous habits peculiar to the people of Indian subcontinent. 
The cartilage damage of patellofemoral joint, medial, lateral 
compartment causes severe pain in the joints and risk of 
deformity, which necessitates the total joint replacement. The 
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surgical management of arthritis has two options. One is soft 
interposition arthroplasty and second is surface replacement 
arthroplasty [2].  
 
Total knee arthroplasty is greatly acceptable, satisfying and 
reproducible orthopaedic surgical procedures in the world. Many 
patients suffering from rheumatoid arthritis, osteoarthritis and 
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traumatic arthritis have overcome the severe pain due to total 
knee replacement procedure [3]. 
 
While the popularity of total knee arthroplasty and its acceptance 
by the general population has seen exponential rise in the recent 
years some complications associated with the surgery still 
persists such as infection, loosening of implant, bone collapse 
and malalignment [4]. 
 
The benefits of modern all polyethylene tibial monoblock 
component are the cancellation of backside wear, avoidance of 
locking mechanism issues and cost-effective implantation 
compared to modular metal backed components [5]. Thus, 
potential advantages combined lower costs renewed interest in 
modern all polyethylene tibial designs in a developing country 
like India. The reduced cost of all polyethylene tibial 
components is a major boon, without compromising the 
functional outcome. The present study is aimed at evaluation of 
clinical functional abilities in operated for total knee arthroplasty 
specially with all polyethylene tibial monoblock component. 
 
MATERIAL AND METHODS 
The study was done in tertiary care centre of Bangalore, India 
specialising in trauma, arthroplasty, plastic surgery, 
microvascular surgery and maxillofacial surgery. It is a referral 
centre for orthopaedic related problems from various parts of 
India especially from Karnataka, Tamil Nadu and Andhra 
Pradesh. This was a combined (retrospective-prospective study). 
Patients who underwent total knee arthroplasty with all 
polyethylene tibial monoblock component during 2016-17was 
obtained from medical record section and data was noted in the 
proforma. Follow up visits data which was scheduled at6 
weeks,3months, 6months, 1year, 2year, 3year and 4 year was 
also obtained from medical record section. The patients were 
called for five years follow up (2021-2022) and examined in the 
outpatient department. All patients were assessed for Range of 
motion and Knee Society Knee score. 
 
Inclusion Criteria: Patients who underwent Primary Total 
Knee Arthroplasty using all     polyethylene tibial monoblock 
component. 
Exclusion Criteria: Patients less than 5 years of follow up, 
elderly patients with >80years, who are operated Total Knee 
Arthroplasty with metal block, history of Rheumatoid Arthritis 
or Metabolic bone disease were excluded from the study. 

Institution Ethical committee and Scientific committee approval 
was cleared (SNHC/IEC/15/BNLR) and informed consent was 
obtained from all included patients. 
 
The survival of the all-polyethylene tibial component was 
considered for calculation of sample size. According to study 
done by Faris et al the 10-year survival rate was 68.11% [6]. The 
sample size was calculated with 90% statistical power, 5% level 
of significance and an allowable error of 15% using the formula 
for proportion i.e.,  

𝑛𝑛 =
�𝑍𝑍∝ 2� �

2
× 𝑃𝑃 × (1 − 𝑃𝑃)
𝐿𝐿2

 

Where Zα/2 is 1.96, P is 68.11% & L is 15% of P, the sample 
size was calculated to be 80. 
 
Statistical Analysis 
The data was collected and entered in the MS Excel master sheet. 
Data was tabulated and analysed using software SPSS 
(Statistical Package for the Social Sciences) for Windows 
version 20.0. Categorical data is presented as percentage (%). 
Variables have been presented in frequencies and percentages. 
Quantitative variables are presented using mean and standard 
deviation, analysed using ANOVA and Student T test. P value 
of less than 0.05 was considered statistically significant. 
 
RESULTS 
The study was conducted on 86 patients who underwent total 
knee arthroplasty using all polyethylene tibial monoblock 
components at Orthopaedic department of Sparsh hospital, 
Narayana health city Bangalore. The informed consent was 
taken from all the participants at the time of inclusion. The mean 
age of patients was 62.8 ± 5.7 years (range 50 – 72 years) and 
majority (62.8 %) of the patients were in 60 – 69 years of age 
group. The female patients were greatly affected (61.6%) than 
males (38.4%). The body mass index ranged from 19.6- 40.5 
with 41.9% of patients were falling between 25 – 30 group. And 
meanBMI was 27.6 kg/m2 (table 1). All polyethylene tibial 
components were used in all knees operated.  
 
No significant difference in the range of motion was observed in 
between age groups during preoperative period. However, 
postoperatively from 6 weeks to 5years of follow up, the 
statistically significant difference in range of motion and knee 
score were observed in all age groups. The younger age groups 
had better range of movements and knee score (Table 2). 
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Table 1: Demographic profile of study subjects 

Parameters 
Cases Mean 

(±SD) No % 
Age group   

62.8 (±5.7) 
50-59 years 22 25.6 
60-69 years 54 62.8 
70-80 years 10 11.6 
Gender distribution   

-  Male 33 38.4 
Female 53 61.6 
BMI   

27.6(±4.3) 
Up to 25 28 32.6 
25 – 30 36 41.9 
Above 30 22 25.5 
Total 86 100.0 

There was no statistically significant difference in range of 
motion as well as knee score between both genders. Mean pre-
operative range of motion for men and women was 90.8 (±16.7) 
and 88.0 (±16.7) degrees respectively. At 5 years follow up 
males had a mean range of motion 119.5 degrees and females 
had mean range of motion 119.6 degrees (table 3). 
 
Pre-operatively there was no statistically significant difference 
in range of motion between body mass index groups (p value 
0.061). At 5 years follow up patients with <25 of body mass 
index had 121.9 degrees of mean range of motion. Furthermore, 
patients with body mass index 25 to 30 had mean range of 
motion 119.6 degrees and those with BMI of more than 30 had 
mean range of motion of 117.1 degrees (p value 0.028). It was 
observed that patients having BMI within normal range had 
comparatively better range of movements during all the follow-
ups (table 4). 

 
Table 2: Range of movements and knee score for different age groups 

Range of motion   at 
Range of motion (Mean +SD) 
Age groups 
50-59 years 60-69 years 70 & above ‘p’ 

Pre-operative 93.2 + 14.9 88.9 + 16.4 79.9 +   11.4 0.061 
6 weeks 88.3 + 4.5 86.1 + 6.9 82.1 +   8.9 0.018 
3 months 102.9 + 8.6 98.1 + 9.8 92.1 +   14.6 0.005 
6 months 113.6 + 7.4 107.9 + 9.6 102.9 + 18.2 0.004 
1 year 120.2 + 6.6 116.2 + 8.6 110.7 + 12.7 0.004 
2 years 120.2 + 5.8 117.8 + 7.2 112.1 + 11.7 0.006 
3 years 120.2 + 5.8 118.5 + 7.2 113.2 + 11.0 0.017 
4 years 120.5 + 6.1 119.1 + 7.1 114.6 + 9.3 0.041 
5 years 121.0 + 6.0 119.8 + 7.4 115.4 + 8.7 0.054 
p value of within the group  0.001 0.001 0.001  
Knee score at Knee score (Mean +SD)  
Pre-operative 23.5 + 4.4 25.6 + 6.9 24.1 + 5.1 0.270 
6 weeks 62.3 + 5.2 60.6 + 4.6 55.6 + 7.6 0.001 
3 months 75.0 + 6.3 71.4 + 4.6 65.2 + 7.5 0.001 
6 months 79.7 + 6.4 77.1 + 4.8 70.1 + 8.5 0.001 
1 year 84.8 + 5.9 81.0 + 5.3 73.7 + 9.3 0.001 
2 years 87.7 + 5.5 86.4 + 4.1 77.9 + 10.1 0.001 
3 years 88.6 + 5.4 87.9 + 4.3 80.1 + 8.7 0.001 
4 years 88.7 + 5.4 87.9 + 4.3 82.9 + 6.5 0.003 
5 years 89.1 + 5.0 87.9 + 4.3 85.9 + 4.5 0.082 
p value of within the group 0.001 0.001 0.001  
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Table 3: Range of movements and knee score among both genders 
 
Range of motion at 

Range of motion (Mean +SD)  Range of motion at 
Male Female ‘p’ Male Female ‘p’ 

Pre-operative 90.8 + 16.7 88.0 + 15.3 0.365 2 years 118.3 + 7.4 117.4 + 8.2 0.578 
6 weeks 86.7 + 8.0 85.9 + 6.1 0.572 3 years 118.4 + 7.5 118.3 + 7.8 0.920 
3 months 99.0 + 9.7 98.5 + 11.2 0.792 4 years 119.0 + 7.3 118.9 + 7.3 0.925 
6 months 109.5 + 10.4 108.4 + 11.3 0.606 5 years 119.5 + 7.6 119.6 + 7.2 0.961 
1 year 117.2 + 8.5 116.3 + 9.5 0.599     
p value of within the group 0.001 0.001 0.001     
Knee score at Knee score (Mean +SD)     
Pre-operative 23.3 + 5.3 25.7 + 6.5 0.082 2 years 86.3 + 6.8 85.3 + 6.0 0.447 
6 weeks 60.9 + 6.0 60.2 + 5.3 0.545 3 years 88.0 + 6.5 86.6 + 5.5 0.214 
3 months 71.7 + 6.4 71.6 + 6.0 0.910 4 years 88.4 + 5.5 86.9 + 5.0 0.148 
6 months 77.0 + 6.9 76.9 + 6.2 0.945 5 years 88.8 + 4.6 87.5 + 4.5 0.139 
1 year 81.0 + 7.2 81.2 + 6.7 0.900     
p value of within the group 0.001 0.001 0.001     
 
Table 4: Range of movements and knee score for different BMI groups 

 
Range of motion   at 

Range of motion (Mean +SD) 
Body mass index 
Up to 25 25.1 – 30 > 30 ‘p’ 

Pre-operative 93.9 + 13.5 89.7 + 18.3 83.0 + 12.6 0.061 
6 weeks 87.6 + 5.3 86.9 + 7.0 83.8 + 7.6 0.046 
3 months 101.4 + 10.0 99.8 + 10.1 94.2 + 10.8 0.013 
6 months 110.6 + 11.3 109.7 + 9.4 105.8 + 12.1 0.153 
1 year 119.4 + 8.5 116.9 +  8.4 113.2 + 9.7 0.017 
2 years 119.6 + 7.5 118.0 + 7.1 115.5 + 8.9 0.094 
3 years 120.4 + 7.3 118.4 + 7.1 115.9 + 8.32 0.050 
4 years 120.9 + 7.5 119.0 + 6.9 116.8 + 7.1 0.071 
5 years 121.9 + 7.3 119.6 + 7.4 117.1 + 6.7 0.028 
Within group p value 0.001 0.001 0.001  
Knee score   at Knee score (Mean +SD)  
Pre-operative 24.8 + 6.5 24.7 + 5.9 25.0 + 6.3 0.986 
6 weeks 62.4 + 4.3 60.9 + 5.2 57.6 + 6.1 0.001 
3 months 73.7 + 6.2 72.3 + 5.1 68.5 + 6.4 0.001 
6 months 78.5 + 6.1 77.4 + 5.4 74.5 + 7.4 0.027 
1 year 83.7 + 6.3 81.2 + 5.6 78.3 + 8.0 0.004 
2 years 87.4 + 5.1 86.2 + 4.6 83.1 + 8.4 0.012 
3 years 88.9 + 5.0 87.7 + 4.7 84.4 + 7.3 0.004 
4 years 88.9 + 5.0 87.7 + 4.7 85.6 + 5.6 0.031 
5 years 89.2 + 4.6 87.7 + 4.7 86.9 + 4.2 0.104 
Within group p value 0.001 0.001 0.001  
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Figure 1: Comparison between mean knee score and BMI (kg/m2) 

The mean knee score for patients within normal range of BMI, 
overweight and obese was respectively 24.8 (±6.5), 24.7(±5.9) 
and 25.0(±6.3). During the follow-up from 6 weeks to 4 years 
post-operation, the knee scores were comparatively higher 
among patients with lower BMI. At 5 years follow up, patients 
with <25 kg/m2of BMI had mean knee score 89.2. And the 
patients who had BMI between 25 to 30 kg/m2 and more than 30 
kg/m2had mean knee score of 87.7 and 86.9 respectively. 
However, the same was not found to be statistically significant 
(table 4 and figure 1). 
 
DISCUSSION 
Life and times of total knee arthroplasty underwent a paradigm 
shift when John Insall came out with total condylar knee in 
1970’s. During last decade of 20th century and 1st decade of 21st 
century total knee arthroplasty became a household name in Asia 
in general and Indian subcontinent in particular. As more and 
more total knee arthroplasties were being performed, 
forthcoming long-term outcomes painted a balanced picture. In 
the present study the average age of the patient was 62.8 years 
(50-72 years). Comparison of these findings with other recent 
studies showed that the mean age was lower compared studies 
in the western world, Bettinson et al (average age 69.3 years) 
and Gioe et al (average age 69 years) [7,8]. This can be attributed 
to early osteoarthritis in Indian subcontinent due to their lifestyle 
which involves sitting cross legged and squatting for long time. 
Majority of patients undergoing total knee arthroplasty with all 
polyethylene tibial component were females (61.6%) which is 

reflected in study conducted by Vivek Mohan et al (63.7%) [9]. 

The mean body mass index in our study was found to be 27.6 
ranging from 19.6 to 40.5. Majority of the patients had body 
mass index> 25. Similar results were noted by Holmberg S et al 
who suggested that an increase in body mass index leads to 
osteoarthritis [10]. 
 

In the present study it was observed that at the end of five years 
there was no statistically significant difference in range of 
motion between the age groups which is similar to study 
conducted by Farahini et al whose analysis showed no 
significant correlation between age and post-operative range of 
motion [11]. However, there is statistically significant 
improvement in preoperative and postoperative range of motion 
within all age groups (p 0.001). We found that gender did not 
significantly affect the final range of motion achieved. Similar 
conclusions are noted in the study conducted by Gatha NM et al 
[12]. We noted that body mass index had a statistically 
significantly effect on range of motion achieved. These results 
are contrary to study conducted by Kotani A et al but similar to 
Shoji et al who concluded that poor range of motion was greatly 
seen in obese patients [13,14]. 
 

In our study there was statistically significant improvement in 
preoperative and postoperative knee scores according to age (p 
0.001). This emphasizes the fact that total knee arthroplasty in 
osteoarthritis patients is an excellent surgery to restore near 
normal life style. Our study when compared to study conducted 
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by Dojcinovic S et al has shown similar encouraging results [15]. 

There was no statistically significant difference in knee scores 
between ages (at five years follow up), gender and body mass 
index groups. 
 
CONCLUSION 
Our patient group comprised predominantly of women. It is a 
balanced statement to conclude that most of the knee problems 
requiring total knee arthroplasty occur more commonly in 
women compared to men. It will be worthwhile exercise to 
educate Indian middle-aged women about the natural history of 
knee diseases. Statistically significant improvement in range of 
motion and knee scores in all age groups, emphasizes the fact 
that total knee arthroplasty with all polyethylene design in 
osteoarthritis is an excellent surgery to restore near normal life 
style. Patients with BMI in normal range have comparatively 
better outcome than overweight and obese patients. 
 
LIMITATION & RECOMMENDATIONS 
Study was done for a limited time of five years of which data 
was obtained from the records for the first four years; we 
recommend a prospective study to know the functional outcome 
for 15-20 years. We recommend maintaining a registry of 
arthroplasty to study the long-term outcomes, its relevance and 
its impact on elderly citizen to improve quality of life in the 
society. Total knee arthroplasty in future will be greatly 
influenced by economics rather than surgeon, surgical technique 
or institutions where it is performed. Therefore, we recommend 
all polyethylene tibial monoblock components which will 
significantly reduce health care cost. 
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