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Implant longevity, historically, was based 
upon the ability to achieve neutral 
mechanical axis.1 However, slight valgus 
alignment is acceptable as well.2 Those 
implants that fall outside of accepted 
measurements are often at risk for 
revision total knee arthroplasty (TKA)3,4  
The purpose of this study is to determine 
if the ranges provided by previous studies 
are  unnecessarily large. We hypothesize 
that by using modern digital imaging and 
multiple observers that there will be 
increased accuracy in measurement of 
the distal femoral angle. By  ensuring 
accurate measurement, fewer patients 
may fall into the “at risk” group for 
implant failure. roplastie 

Introduction 

Methods 

 
Angle measurements created using 

ImageJ, an application provided by the 
National Institute of Health 

 

AP radiographs were found to be accurate 
in representing the angle of the implant. 
The mean of all observers’ measurements 
was within 1 degree for 27 of the 31 
radiographs. On average, the mean of all 
observers’ measurements had an error of 
0.55 degrees compared to the implant. 
The mean intraobserver kappa coefficient 
was 0.90 for good/excellent agreement 
(within 2 degrees). Intraobserver 
differences between two to four degrees 
totaled 10%. The mean measurement of 
one observer was never more than one 
degree from the mean of other observers 

Results 

Discussion 
Previously, AP radiographs of the knee have 
been found to be adequate in ensuring coronal 
alignment.5 A mechanical axis that is within 
three degrees from neutral has been 
attributed to longevity of TKA.1,6 Precise 
measurement of this angle can be challenging. 
Flexion and extension of the knee may vary 
measurement of the anatomic axis by up to 2 
degrees.7,8. The data of this study proved the 
ability of an observer to accurately measure a 
properly obtained image. Also using this data, 
it may be inferred that if an observer were to 
review a radiograph multiple times, the 
average would be accurate.  

Conclusion 
Regarding error when evaluating a revision 
TKA, the observer is responsible. When each 
image was evaluated a single time, by a single 
observer, the ranges were much larger than 
the average of reviewing the same image on 
three separate opportunities. Therefore, 
reviewing an image multiple times may 
produce a more accurate method of 
evaluating which patients may be at risk for 
revision arthroplasty 
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Thirty-one anteroposterior knee 
radiographs of revision total knee 
arthroplasties were retrospectively 
reviewed. Four observers evaluated these 
images: a junior resident (ML), senior 
resident (DE), junior attending (GD), and 
senior attending (CD). Each radiograph 
was randomized and reviewed on three 
separate occasions. The distal femoral 
angle was measured utilizing an ImageJ 
viewer. Intraobserver and interobserver 
relationships were calculated using a 
Kappa value. The following categories 
were created to evaluate observer 
agreement: 0-1 degrees (excellent), 1.01-
2 degrees (good), 2.01-3 degrees (fair), 
3.01 and greater (poor).  
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Radiographs Produce a Nearly True Representation of the Varus/Valgus Knee Angle, the Observer 
Introduces Error 

Distal femoral angle following 
 implantation of revision stem 
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Deviation from the Mean 
Distal Femoral Angle 
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76% 
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98% of all measurements  (374 images in total) 
were within 2 degrees of the mean distal 

femoral angle 
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