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Abstract 
Aim: To evaluate the effect of body mass index on functional outcome in total knee replacement. 

Materials and methods: This is a prospective study conducted in Katuri medical college and hospital, 

Guntur; from November 2017 to November 2019 for total knee replacement. Total 50 patients were 

included. Age, gender, pre-operative body mass index, pre-operative and post-operative functional scores 

[International knee society score: KSS], complications were recorded. Based on WHO BMI classification 

patients were grouped. The functional outcome of the normal weight group (BMI < 25) i.e. group 1 was 

compared to the overweight and obese (BMI ≥ 25) group i.e. group 2. A separate sub-group analysis was 

performed to compare all five WHO BMI groups’ i.e. Normal weight, overweight, class 1, 2&3 obese. 

Results: With a mean age of 65.8 (52-78), 50 primary total knee replacements were included. 60% (30) 

were female. The mean body mass index was 28.8 (18-52). Seventy percent of patients were either 

overweight or obese. Follow-up was 1 year. There was no statistically significant difference in pre or 

post-operative KSS in the normal weight (BMI < 25) group compared to patients with a BMI ≥ 25 (P > 

0.05). Sub-group analysis revealed poorer KSS in class 2 obese (74.8) compared to overweight (86.4) 

and class 1 obese (82.2). Overall there was 1 case of infection (2%) in obese group with no complications 

in the normal weight group. 

Conclusion: Post-operative functional outcome was not influenced by BMI comparing normal weight 

ones with the ones in overweight or underweight category. So, there is no need to deny TKR basing on 

weight alone. 
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Introduction 

TKR is an effective surgical treatment of osteoarthritis which is prevalent in developing 

countries like India. It has been shown that obesity increases the risk of development of knee 

osteoarthritis [1]. Obesity is an independent risk factor for number of complications of surgery 

like acute coronary syndrome, wound infection. The outcome of obese patients undergoing 

TKR as compared to non-obese patients is of interest with some studies showing similar 

outcomes and some showing inferior outcomes in obese patients with increasing cases [2]. 

 

Materials and Methods  

A total of fifty patients were included in the prospective study conducted in Katuri medical 

college and hospital, Guntur, from November 2017 to November 2019 for total knee 

replacement. Age, gender, pre-operative body mass index (BMI), pre- and post-operative 

functional scores [International knee society score: KSS], complications were recorded. Body 

mass index (BMI) was calculated pre-operatively for each patient using the standardized 

formula; weight in kilograms, divided by height in meters squared. International knee society 

scores were collected pre-operatively and 1 year post operatively. 

Patients were divided into two groups for the purpose of the study i.e. group 1 with a normal 

BMI (less than or equal to 25) and group 2 who were overweight or obese (greater than 25) 

according to the WHO BMI classification3 (Table.1) Sub-group analysis was also performed 

comparing all five WHO BMI groups; Normal weight -15(30%), overweight -20(40%), class 1 

obese-4(8%), class 2 obese -6(12%) and class 3 obese -5(10%).
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Table 1: WHO BMI classification [3] 

 

Who BMI classification 
 

Under- weight < 18.5 

Normal 18.5-25 

Over weight >25 

Obese-I 30-34.9 

Obese-II 35-39.9 

Obese-III ≥ 40 

 

The Primary outcomes assessed were pre-operative and 1 year 

post-operative KSS. The original KSS [4] has a “Functional 

Score" section (3 items) and a "Knee Score" section (7 items). 

Both sections are scored from 0 to 100, with higher scores 

indicating better knee conditions and lower scores indicating 

worse knee conditions. 

 

Statistical analysis 

Statistical analysis was performed using appropriate computer 

software. Results are presented as a mean, percentage and 

standard deviation for each BMI group according to the WHO 

classification were analyzed. Statistical significance between the 

two main study groups i.e. group 1 (BMI < 25) and group 2 

(BMI > 25) were assessed using the student t test. Test 

significance set at P< 0.05. Finally sub-group analysis was 

performed comparing each of the BMI sub-groups.  

 

Results 

A total of 50 primary total knee replacements were performed at 

the institution between 2017 and 2019. The mean age was 65.8 

years (52-78), with 40% Male and 60% Female shown in figure 

2. Follow up is taken as 1 year. The distribution according to 

WHO BMI group is shown in Figure 1. The mean BMI was 28.8 

(18-52) with 30% (15) obese, 40% (20) overweight and 30% 

(15) normal weight. The comparative study groups consisted of 

Group 1 (n = 15 patients) and Group 2 (n = 35 patients).  

 

 
 

Fig 1: Distribution according to BMI group 

 

 
 

Fig 2: Sex distribution 

Functional outcome 

There was no significant difference in the pre-op Knee scores 

between Group 1; 56.4 (48-56) and Group 2; 52.6 (32-52) (P > 

0.05). Similarly, there was no significant difference in the post 

op scores between the two groups, 88.6 (82-94) and 82.2 (72-86) 

(P > 0.05) respectively. The functional outcome scores are 

presented in Tables 2 and 3. 

 
Table 2: Pre and post-operative knee society scores 

 

KSS scores Group 1 (BMI < 25) Group 2 (BMI > 25) P value 

Pre-operative 56.4 52.6 P >0.05 

6 mo post-operative 88.6 82.2 P >0.05 

 
Table 3: Sub group analysis of post-operative knee society scores 

 

BMI 1 year post-operative Knee Society Score 

Normal 88.6 

Over weight 86.4 

Class 1 obese 82.2 

Class 2 obese 74.8 

Class 3 obese 76.3 

 

Overall there was 1 case of infection (2%) in class 3 obese group 

with no complications in the normal weight cohort (BMI < 25). 

The total number of complications was not sufficient to perform 

any statistical analysis. 

 

Discussion 

Overall this study revealed no significant difference in short 

term postoperative functional outcome in patients with a normal 

BMI as compared to overweight/obese group / underweight 

group. This study showed equivalent functional outcome 

comparing normal weight BMI with BMI > 25 is in keeping 

with study conducted by Baker et al. [5] Similarly deshmukh et 

al. [6] revealed no correlation with BMI and functional outcome 

in 1 year. However, there is also evidence that increasing BMI, 

particularly greater than 40 results in inferior outcomes. Collins 

et al. [7] reviewed 445 TKR's and found inferior clinical outcome 

in patients with BMI > 30. Although obese patients achieved 

lower outcome scores they achieved significant functional 

improvement. Similarly on using KSS scores there is no 

significant difference in outcome between two groups [5, 12, 13, 14]. 

In this study obese patients achieved lower outcome scores as 

compared to non-obese patients. However; they achieved 

significant absolute functional improvement. So authors 

concluded that there is no reason to deny TKR in obese patients. 

With no difference in functional outcome, the incidence of all 

complications was higher in the obese and overweight group as 

compared to the normal weight group. Overall there was 1 case 

of infection (2%) in class 3 obese group with no complications 

in the normal weight cohort (BMI < 25). The total number of 

complications was not sufficient to perform any statistical 

analysis in our study. 

There is evidence in the literature in relation to the increased risk 

of perioperative TKA complications with increasing BMI. The 

etiology is multifactorial. Wound healing and both superficial 

and deep peri-prosthetic joint infections are more common with 

increasing BMI. A meta-analysis by Kerkhoffs et al. [8] showed 

an odds ratio of 2.38 for deep infection and 1.9 for all infection 

in obese patients as compared to non-obese patients in an 

analysis of 5061 and 15276 patients respectively. Obese patients 

are also having higher chances of developing thromboembolic 

disease post operatively [9]. So the patients are counselled in 

regarding the higher risk of perioperative complications with 

increasing BMI. In a study obese patients who lost significant 
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proportion of bodyweight preoperatively actually had a higher 

rate of infection compared to control [10]. Further research is 

needed. Morbid obesity has shown the increase the risk of 

perioperative complications during TKA, including superficial 

wound infections and prosthetic joint infections. The exact 

pathophysiology is unclear; this may be partly due to weakened 

immune response in obese patients. In our reviews we found 

increased complications in morbidly obese patients. Amin et al. 
[11] found more difference in complication rate i.e. 32% of 

morbidly obese patients experienced complications of which 

17% were superficial wound infections, and 5% were prosthetic 

joint infections, while no complications were reported in their 

control group. This is due to surgery in morbidly obese patients 

requiring longer operative time which increases the risk of 

postoperative infections. 

In this study the patient numbers were sufficient to statistically 

compare the functional outcome scores. The early functional 

outcome may not correspond to long-term functional outcome. 

So more research in this area for further differences is needed. In 

conclusion, overall there was no significant difference in early 

post-operative functional outcome comparing BMI <25with 

those of a BMI > 25 in 50 primary TKA. Patients should be 

counselled preoperatively regarding the increased risk of 

complications with more BMI, however they should not be 

deferred TKA based solely on weight if there are no 

contraindications to undergo the procedure. 

 

Conclusion 

Post-operative functional outcome was not influenced by BMI 

comparing normal weight ones with the ones in overweight or 

underweight category. So, there is no need to deny tkr basing on 

weight alone. 
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