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INTRODUCTION 

In patients who underwent total knee arthroplasty, the 

satisfaction level is between 75 to 90%.1-4 Restoration of 

joint line position is one factor that has been reported to be 

important influence on function outcome after total knee 

arthroplasty.5-7 Incorrect restoration of the original joint 

line can cause primarily pain, instability especially in mid 

flexion, motion limitation, and joint stiffness (decreased 

ROM).8 Surgical technique is important to restore the joint 

line, which includes the level of resection of tibia and 

posterior cruciate ligament preservation or sacrifice.9-11 In 

various previously done studies, functional outcomes have 

been linked to joint line placement. The effect of the joint 

line position on functional outcomes after total knee 

arthroplasty which are measured by the international knee 

society score (IKSS) is still controversial.12 The current 

study is done to find out the cut off for position of joint 

line which will be provide the good functional outcome. 

METHODS 

This study is a prospective observational study. The 

patients who underwent primary total knee arthroplasty in 

the department of orthopedics of Ruby hall clinic, Pune, 

during the period of October 2017 to January 2019 were 

considered as study participants. Inclusion for the study 

were-1) All patients who have pre-operative X-ray done 

within 1 month from surgery and post-operative X-rays 

done post operatively in Ruby hall clinic, Pune. 2) All 
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patients above 40 years and below 80 years who are 

medically and surgically fit and can be followed for 6 

months. Exclusion criteria for the study were-1) Patients 

below 40 years and above 80 years, 2) revision surgery, 3) 

previous h/o trauma to knee, 4) Patients who refused to be 

a part of this study, 5) Patients who got their pre-operative 

X-ray done from outside hospital, 6) Patients lost to follow 

up. 

A total of 58 patients were included in this study. 

Preoperative radiological joint line was assessed in antero-

posterior view of X-ray of knee to be operated taken within 

1 month of surgery. All routine investigations were done. 

Informed consent from patients for participation in the 

study was taken. Pre-operative functional assessment was 

done using- Oxford knee score and International knee 

society score.12,13 Total knee arthroplasty was performed 

using standard medial parapatellar approach. 

Postoperative radiological joint line was assessed in 

antero-posterior view of X-ray of knee which was 

operated. Patients were followed up in 1 month, 3 months 

and 6 months post operatively. On every follow up, 

patient’s functional outcome was assessed using oxford 

knee score and IKSS. Influence of post-operative joint line 

change on functional outcome was assessed on follow up 

visit in 6th month. 

The statistical significance of inter-group distribution of 

categorical variables is tested using chi-square test of 

Fisher’s exact probability test. Intra-group comparisons of 

means of continuous variables are tested using repeated 

measures analysis of variance (RMANOVA) technique. P 

values less than 0.05 are considered to be statistically 

significant. The entire data is statistically analyzed using 

statistical package for social sciences (SPSS version 21.0, 

IBM Corporation, USA). 

Measurement of radiological elevation of joint line  

The joint line height was measured as the perpendicular 

distance between a line connecting the most distal points 

of the medial and lateral femoral condyles and a parallel 

line extending to fibular head on antero-posterior 

radiographs.14 

Measurement of the joint line position change on the AP 

knee radiograph in Figure 1.  

(A) a: preoperative joint line height. b: preoperative 

distance between the medial and lateral femoral 

epicondyles.  

 

(B) c: postoperative joint line height. d: postoperative 

distance between the medial and lateral femoral 

epicondyles.  

The difference between pre-operative and post-operative 

joint line was calculated as:  

D=(b/d)a-c 

 

Figure 1: (A) pre- and (B) post-operative radiological 

measurement of joint line position change 

RESULTS 

Of 58 patients studied, 8 had age below 60 years, 23 had 

age between 60- 69 years, 27 had age between 70-80 years 

with mean age of 69.0±7.5 years, 26 were male and 32 

were female. Mean BMI in the study group was 27.6±3.5 

kg/m2 with 31 were found overweight and 15 were found 

obese. 27 patients had left side involved, 27 had right side 

involved and 4 had bilateral involvement.  

Table 1: Demographic details. 

Characteristic No. of patients 

Age (years) 

<60 8 

60-69  23 

>70 27 

Male/Female 26/32 

BMI (kg/m2) mean 27.6 

Side (right/left/bilateral) 27/27/4 

Of 62 cases studied, 36 had joint line elevation between 0-

2 mm, 16 had joint line elevation between 2-4 mm, 8 had 

joint line elevation between 4-8 mm and 2 had joint line 

elevation more than 8 mm in the study group with mean± 

SD of joint line elevation of 2.24±2.07 mm in the group. 

The mean ± SD of IKSS and OKS at pre-op in group of 

cases with joint line elevation between 0-2 mm was 

54.22±5.92 and 18.56±3.88 respectively, which progress 

at 6 months follow-up to 82.69±6.43 and 39.94±3.76 

respectively. Similar progress was seen with group of joint 

line elevation between 2-4, 4-8 and >8 mm when pre-op 

score compared at score at 6 months (Table 2). But 

maximum increase in IKSS and OKS score seen with joint 

line elevation <2 mm. It was also observed that low IKSS 

at pre-op results in low increase of IKSS after 6 months. 

A 

B 

b 

a 

d 
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Table 2: Joint line elevation (mm). 

Joint line 

elevation 
0-2 mm 2-4 mm 4-8mm >8 mm Overall 

No. of patients 36 16 8 2 62 

IKSS Mean SD Mean SD Mean SD Mean SD Mean SD 

Pre-op 54.22 5.92 52.69 3.96 46.63 8.78 44.50 3.54 52.53 6.43 

1 month 77.83 6.89 69.25 4.20 64.13 5.11 57.50 0.71 73.19 8.38 

3 months 80.61 6.62 72.13 3.57 66.25 5.06 59.00 0.00 75.87 8.35 

6 months 82.69 6.43 73.88 3.48 67.50 5.21 60.00 2.83 77.73 8.52 

OKS 

Pre-op 18.56 3.88 17.44 2.42 13.38 2.26 11.50 2.12 17.37 3.85 

1 month 35.14 3.83 30.25 2.98 25.50 2.33 21.00 0.00 32.18 5.23 

3 months 37.17 3.74 32.06 2.82 27.38 2.45 22.50 0.71 34.11 5.26 

6 months 39.94 3.76 34.19 3.10 29.38 2.26 24.50 0.71 36.60 5.55 

Table 3: Distribution of functional outcome based on 

IKSS at 6-month follow-up according to joint line 

elevation among cases. 

IKSS 

Joint line elevation (mm) 

0-2 

n=36 

2-4 

n=16 

4-8 

n=8 

>8 

n=2 
Overall 

Poor 0 0 1 1 2 

Fair 1 1 4 1 7 

Good 12 14 3 0 29 

Excellent 23 1 0 0 24 

Table 4: Distribution of functional outcome based on 

OKS at 6-month follow-up according to joint line 

elevation among the cases. 

Variables Joint line elevation (mm) 

OKS score 

(6-months) 

0-2 

n=36 

2-4 

n=16 

4-8 

n=8 

>8 

n=2 

Over

all 

Severe knee 

arthritis (0-

19) 

0 0 0 0 0 

Moderate to 

severe knee 

arthritis (20-

29) 

0 0 4 2 6 

Mild to 

moderate 

knee arthritis 

(30-39) 

14 16 4 0 34 

Satisfactory 

joint 

function (40-

48) 

22 0 0 0 22 

 

As shown in Table 3, 24 patients had excellent results, 29 

had good, 7 had fair while 2 patients had poor functional 

outcome. Since the proportion of cases with good or 

excellent outcome is significantly higher in the group of 

cases with joint line elevation 0-2 mm compared to group 

of cases with joint line elevation more than 2 mm 

(p<0.001), it can be concluded that the functional outcome 

based on international knee society score (IKSS) and 

Oxford knee score (OKS) at 6-month follow-up (Table 4)  

is significantly better in the group of cases with joint line 

elevation 0-2 mm compared to the other joint line elevation 

groups (more than 2 mm) in the study group (p<0.001 for 

all). 

DISCUSSION 

Total knee Arthroplasty is one of the most successful 

surgical procedures performed. While patient related 

factor cannot be changed, surgical related factors can be 

controlled. Anatomic restoration of the joint line level 

during surgery is one of the key factors to provide 

appropriate connective tissue balance and normal knee 

kinematics and to obtain satisfactory results after total 

knee arthroplasty.14 Joint line elevation can lead to 

decreased range of motion (ROM), decreased lever arm, 

extensor lag, impingement of the patella against the tibial 

polyethylene or tibial plate, anterior knee pain, increased 

energy expenditure, and rupture of the patellar or 

quadriceps tendons.1,28,8,15-21 In addition, lowering of the 

joint line has been associated with retropatellar pain and 

increased rates of patellar subluxation and it has been 

suggested that increased patellar strain might also 

result.19,20,22 

 Various authors in the past have linked functional 

outcome to joint line placement. This study compared the 

change in joint line level and its influence on functional 

outcome using IKSS and OKS score. It also tried to give 

cut off for joint line elevation that will result in good 

functional outcome.  

Selvarajah et al did a prospectively study in 76 patients and 

assessed for a minimum of 2.5 years and found that the 

joint line was elevated 1 mm on average (range, -11 to 

+10) and concluded that no correlation between joint line 

position and range of motion, knee function scores, knee 
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pain scores, or patellar height.23 They defended that up to 

10 mm, a change in the joint line had no effect on any 

clinical result. Partington et al study 99 revision TKAs and 

found a very marginal statistical difference in clinical 

score with more than 8 mm of joint line elevation and 

where a direct correlation between joint line elevation and 

clinical performance was not found.24 Snider et al too 

supported same.25 

However, many authors consider restoring joint line level 

as key factor for functional outcome. Figgie et al 

concluded that joint line elevation <8 mm is associated 

with favourable outcome and imbalance of extensor 

mechanism occur with elevation >8 mm.26 Yang et al 

stated that patients tolerated elevation up to 5 mm well and 

shown no difference in functional outcome.27 

In our study, mean joint line elevation was 2.24 mm with 

52 (80) % of patients had joint line elevation less than 4 

mm which was comparable to various study.28-30 Mean 

IKSS-knee score at 6 months follow up of study group was 

77.73 with mean IKSS-knee score at 6 months follow up 

of group<4 mm was 79.96 which was significant (p<0.05) 

when compared to mean IKSS-knee score at 6 months 

follow up of group>4 mm (66.00). These results were 

comparable to various authors.29-32 

In our study, mean OKS-knee score at 6 months follow-up 

of study group was 36.60 with mean IKSS-knee score of 

38.17 at 6 months follow up of group<4 mm which was 

significant (p<0.05) when compared to mean IKSS-knee 

score at 6 months follow up of group>4 mm (28.40).  

These results were comparable to various authors.28,31 

CONCLUSION 

From our study we concluded that joint line restoration is 

necessary for getting a good functional outcome after 

primary total knee arthroplasty. The functional outcome 

with patients with joint line elevation within 4 mm is good. 

The functional outcome with patients with joint line 

elevation between 4-8 mm showed inferior outcomes in 

comparison to the patients with joint line elevation within 

4 mm. International knee society score and oxford knee 

score are excellent and reliable scoring techniques for 

assessing functional outcome of knee. 
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