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Introduction 

• Measuring the version of acetabular component 
after total hip arthroplasty is important. 

• Trigonometric method 

• Protractor method 

• Computer tomography method 



Measuring methods 
• Lewinnek’s method 

• Measure short axis and long axis of ellipse 



Liaw’s Method 

 





Introduction 

• PACS system 

• Redundancy 
• Measuring whole ellipse should be better than one point.  

 



Methods 



Methods 

• To verify the software, we synthesized 96 
radiographs with random inclination and 5o to 52o 
version by THR Simulator, half with femoral head 
and half without it.  

• We measured these synthetic radiographs and 30 
real radiographs. 





Results 

  Minimum maximum mean 
standard 
deviation 

p-value 

Ellipse 
with head 

#1 & #2 

0.03 1.44 0.33 0.31 

0.001 
Trigonometric 

with head 
#1 & #2 

0.06 2.19 0.56 0.43 

Ellipse 
without head 

#1 & #2 

0 0.88 0.24 0.19 

0.17 
 Trigonometric 
without head 

#1 & #2 

0.01 1.41 0.26 0.28 

Ellipse  
real #1 & #2 

0.01 1.89 0.44 0.43 

0.12 

Trigonometric real #1 & #2 0.01 2.11 0.58 0.55 

Ellipse(good*)  
real #1 & #2 

0.01 0.78 0.30 0.24 

0.04 

Trigonometric(good*) real #1 & #2 0.01 2.11 0.52 0.53 

Table 2. Absolute difference for repeated intra-observer measurements. 

good*: after removal of four bad quality radiographs. 





Conclusions 

•  We build our own ellipse method for measuring 
acetabular version.  

• We proved it to be more precise than the well-
accepted trigonometric method in synthetic 
radiographs.  

• It can be further used in measurements which 
required precision, such as Liaw’s version. 


