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Introduction

• The anteversion of cup is an important 
prognostic factor after total hip arthroplasty.

• Rarely be discussed due toRarely be discussed due to
– difficulty to measure it

diffi l hi d d i i– difficulty to achieve standard position



Measuring Methods
• Lewinnek’s method• Lewinnek s method

– Measure short axis and long axis of ellipse



Liaw’s Method



Fabeck’s 
Method



Widmer Method



Positions

• X Ray Tube Position
• X Ray Film Position
• Patient Position• Patient Position





Position Problem

• To keep X ray tube and film in good 
position is easy.

• Hard to obtain good position of patientHard to obtain good position of patient.  



Patient Position Problem

• We can take X ray again and again until we 
obtain good patient position.

• Jaramaz’s method uses CT (computerJaramaz s method uses CT (computer 
tomography) to obtain three dimensional 
relationship and then calculate therelationship and then calculate the 
anteversion.

• Clin. Orthop., 354:70–80, 1998.



Our Solution

• Take X ray without concerning patient’s 
position.

• Find clues on this X ray and calculate theFind clues on this X ray and calculate the 
patient’s position.

h h i b h• Then correct the anteversion by the 
patient’s position.



Define the Liaw’s Version



Define Cartesian Coordinate 
System 



Normal Vector of Acetabulum
• Anteversionθ =∠dge 

• Inclinationφ = ∠cgeInclinationφ  ∠cge 

• Unit normal vector n= vector gd
• Vector n= 

( i * θ * θ i θ)( sinφ*cosθ, -cosφ*cosθ, sinθ)



Vector of Pelvis Radiographic 
A isAxis

• h mm: horizontal 
di l fdisplacement of 
sacrococcygeal junction 
related to upper pole ofrelated to upper pole of 
symphysis pubis in 
horizontal directionhorizontal direction.

• h is positive if 
sacrococcygeal junction issacrococcygeal junction is 
between this acetabulum and 
the upper pole of symphysis pp p y p y
pubis, otherwise it is 
negative.



Vector of Pelvis Radiographic 
A isAxis

• v mm: vertical 
di l fdisplacement of 
sacrococcygeal junction 
related to upper pole ofrelated to upper pole of 
symphysis pubis in vertical 
directiondirection.

• v is positive if 
sacrococcygeal junction issacrococcygeal junction is 
higher than upper pole of 
symphysis pubis, otherwise y p y p ,
it is negative. 

• vector a=
(-h, -v, (ssd 2-h2- v2) 0.5) 



Angle between the Two Vectors

• ω = angle between the two vectors
• cosω= (vector a dot vector n)/(length of 

vector a* length of vector n)vector a  length of vector n)
• ω= arc cos((vector a dot vector n)/(length of 

* l h f ))vector a* length of vector n))



Radiographic StandardizedRadiographic Standardized 
AnteversionAnteversion

• radiographic standardized anteversion= 
90 degrees – ω
=90 degrees=90 degrees –
arc cos((-h* sinφ*cosθ+v*cosφ*cosθ+ 
sinθ*(ssd 2-h2- v2) 0.5)/ssd) 
= arc sin(( h* sinφ*cosθ+v*cosφ*cosθ+= arc sin((-h  sinφ cosθ+v cosφ cosθ+ 
sinθ*(ssd 2-h2- v2) 0.5)/ssd)





Verification

• We collect ten patients who received total 
hip arthroplasty in our hospital in 1999. 

• Inclusion criteriaInclusion criteria
– radiographs include the acetabulum, symphis 

pubis and sacrococcygeal junctionpubis, and sacrococcygeal junction.
• Exclusion criteria

– Average radiographic anteversion below 10 
degrees g



Material and Methods

• We measure the radiographic anteversion 
by Lewinnek’s method, and inclination, and 
then radiographic standardized anteversion g p
by our method. 



Results



Discussion

• Currently, there is no other plain 
radiographic method to standardize 
anteversion.

• Our method is the first proposed two-
dimensional method of standardizationdimensional method of standardization. 



Conclusion

• We developed a standardized method of 
anteversion, the result shows to be better 
than previous method. p

• We hope this new method could be used as 
standard of measuring anteversion and helpstandard of measuring anteversion, and help 
us clarify relationship between standardized 
anteversion and some prognostic factors. 


