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INTRODUCTION 

The survival rates for Total Knee Arthroplasty (TKA) are high 

at around 92% for 12 years [1]. The success of this operation 

is dependent on various factors such as the preoperative 

characteristics of the patient, the implant selected [2] and 

importantly the post operative implant alignment [3]. It has 

generally been accepted that restoring the lower limb 

mechanical axis alignment to +/-3
o
 of neutral relates to lower 

loosening and failure rates. Good alignment has also been 

linked to improved clinical scores, quicker rehabilitation and 

shorter length of stay in hospital [4]. 

 

TKA is becoming increasingly common within the younger 

adult population, i.e. younger than 65. This means that the 

functional demands on the implanted knee are likely to be 

different and in fact can be greater in this group as they may 

still be working and in some cases can be fairly active.  

 

Flexible electrogoniometry has been used in various subject 

and patient groups to record dynamic knee kinematics and 

assess function. The system has been validated and shown to 

be an accurate, precise, repeatable and portable method for 

recording dynamic motion in a clinical setting [5]. The 

relationship between alignment and functional outcome has 

not been fully investigated and it is not known whether 

alignment is a predictor of patient functional outcome.  

 

METHODS 

3 month post operation CT scans were analysed from 80 

patients; 39 implanted using navigated TKA and 41 implanted 

using conventional TKA. From the CT scans frontal, sagittal 

and rotational alignments were calculated. Alignment was 

analysed irrespective of surgical method (navigated or 

conventional). Knees within +/-3
o
 neutral alignment were 

grouped as ‘well aligned’ and the others were the outlier 

group.  

 

Clinical scores (Oxford Knee Score (OKS), American Knee 

Society Score (AKSS) and pain scores VAS) were recorded at 

12 post operation. The OKS range is 12-60 where lower scores 

indicated better function. AKSS knee sub score consists of 

pain, range of motion and knee stability scores. AKSS ranges 

0-100 with high values indicating better function. VAS pain 

score range from 0-100 where low scores indicates low pain 

levels. The mean clinical score was calculated for the ‘well 

aligned’ and ‘outlier’ groups. Two sample t test was used, 

where p=0.05 was considered significant.  

 

A functional assessment using flexible electrogoniometry was 

completed at 12 post operation. The functional assessment 

included 12 activities, level and slope walking, stair ascent and 

descent, chair and bath tasks. The maximum and excursion 

knee joint angles recorded from these tasks were used to 

calculate a total functional score. The total functional score 

was correlated with each of the CT alignment parameters 

measured.  

 

RESULTS AND DISCUSSION 

There was only 2 knees in the frontal femoral angle (FFA) and 

frontal tibial angle (FTA) ‘outlier’ group. Therefore the 

sample size was small and no conclusions reached.  

 

The clinical scores indicated better function in the ‘well 

aligned’ mechanical axis group (table 1) but failed to reach 

statistical significance. 

 

Table 1: Clinical questionnaire scores for the ‘well aligned’ 

and ‘outlier’ groups for the mechanical axis alignment. 

  OKS 

AKSS 

(knee) 

AKSS 

(function) VAS 

Well aligned 24 83 74 22 

Outliers 30 80 69 32 

 

A quadratic relationship between the femoral sagittal angle 

(FSA) and the electrogoniometry data was reported where the 

‘best’ functional outcome related to FSA=4
o
 posterior slope. 

Functional outcome was seen to decrease in those knees which 

had more than 4
o
 posterior slope or if the prosthesis had been 

implanted flatter than 4
o
 (figure 1). This suggests that for some 

alignment parameters there is an optimum alignment which 

should be aimed for during surgery.  

 

 



 
Figure 1: Scatter plot, femoral sagittal angle versus functional 

assessment score. 

 

Excessive internal rotation of the tibial component and knees 

out with the desired FSA range was associated with increased 

pain (VAS score). 

 

 
Figure 2: Scatter plot, femoral sagittal angle versus VAS 

score. 

 

 

 
Figure 3: Scatter plot, tibial rotational angle angle versus 

VAS score. 
 

CONCLUSIONS 

Therefore it can be concluded that restoring correct knee 

alignment resulted in improved clinical and functional scores. 

The improvements did not reach significance. However for 

some of the alignment parameters the ‘outlier’ group was 

small and therefore could not be used in an analysis of 

alignment and function. Long term follow ups are required to 

determine whether alignment has a significant impact on 

functional outcome.   
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