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The aims of this two-year project were schemed to
analyze the biomechanical effects of the design
parameters of an acetabular cup liner s skirt on
volumetric wear and femoral range of motion. In this
study, the liners had three parameters at the
lengthened rim: the length of the elongation, the
depth of the cup, and the chamfer angle. In the first
year, this study investigated the wear phenomena of
chamfered acetabular cup liners. Using published wear
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volume equations for cylindrically elongated liners,
this study analysed the volume of the chamfer to
obtain the exact theoretical wear volume of the
chamfered liner. The results showed that a shallow
cup depth (<2 mm) and a chamfer angle of about 30°
could significantly reduce the wear volume arising
from the elongation. When the chamfer angle was
increased further, this effect became progressively
less significant. The results suggest that a chamfer
angle up to about 30° is appropriate, but the angle
should not be larger than required to obtain the
minimum femoral range of motion. In the second year,
we further added two parameters of the femoral
component, which were the sizes of the head and the
neck. In general, oscillation angle (0sA), which is
the sum of the impingement angles on both sides
formed when the prosthetic neck sways from the
neutral axis of the acetabular cup to the liner rim.
The result showed that an increase in cup depth would
restrict the motion of the neck to result in the
reduction of the impingement angle, while an increase
in chamfer angle can increase the impingement angle.
However, when the impingement angle reaches a
critical value, the continuously increasing chamfer
angle can no longer increase the impingement angle.
Impingement angle is not only dependent on the
head/neck ratio, but also on the head size itself.
For the same head-neck ratio, 32-mm head has a
greater impingement angle as compared to the 22-mm
head. Hence, this study proposes the mate of the cup
depths and chamfer angles of the preferred impact
mode that enables the neck to impinge the liner rim
on a large area, if impingement occurs. This study
has clearly disclosed the effect of liner s skirt
design on the volumetric wear and that of femoral
head and head/neck ratio on the femoral head ROM. We
also suggested the cup—neck combinations that satisfy
OsA with maximum femoral head coverage.

Wear ; Oscillation Angle; Total Hip Replacement ;
Design Parameter
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Abstract

The aims of this two-year project were schemed to analyze the biomechanical
effects of the design parameters of an acetabular cup liner’s skirt on volumetric wear
and femoral range of motion. We have published two SCI journal papers (I.LF.=1.790;
Ranking: 29/100) with 100% of achieving rate, and saved 6% of research budget. In this
study, the liners had three parameters at the lengthened rim: the length of the elongation,
the depth of the cup, and the chamfer angle. In the first year, this study investigated the
wear phenomena of chamfered acetabular cup liners. Using published wear volume
equations for cylindrically elongated liners, this study analysed the volume of the
chamfer to obtain the exact theoretical wear volume of the chamfered liner. The results
showed that a shallow cup depth (<2 mm) and a chamfer angle of about 30° could
significantly reduce the wear volume arising from the elongation. When the chamfer
angle was increased further, this effect became progressively less significant. The
results suggest that a chamfer angle up to about 30° is appropriate, but the angle should
not be larger than required to obtain the minimum femoral range of motion (ROM). In
the second year, we further added two parameters of the femoral component, which
were the sizes of the head and the neck. The neck had a gradually increasing circular
section by a standard taper. In general, oscillation angle (OsA), which is the sum of the
impingement angles on both sides formed when the prosthetic neck sways from the
neutral axis of the acetabular cup to the liner rim. The result showed that an increase in
cup depth would restrict the motion of the neck to result in the reduction of the
impingement angle, while an increase in chamfer angle can increase the impingement
angle. However, when the impingement angle reaches a critical value, the continuously
increasing chamfer angle can no longer increase the impingement angle. Impingement
angle is not only dependent on the head/neck ratio, but also on the head size itself. For
the same head-neck ratio, 32-mm head has a greater impingement angle as compared to
the 22-mm head. Hence, this study proposes the mate of the cup depths and chamfer
angles of the preferred impact mode that enables the neck to impinge the liner rim on a
large area, if impingement occurs. This study has clearly disclosed the effect of liner’s
skirt design on the volumetric wear and that of femoral head and head/neck ratio on the
femoral head ROM. We also suggested the cup-neck combinations that satisfy OsA with
maximum femoral head coverage. The next stage, we will study the stress distribution

on the impact region of the liner edge.

Keywords: Wear; Oscillation Angle; Total Hip Replacement; Design Parameter
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1. H.C. Lin, T.L. Luo, J.H. Chen*, “Wear analysis of chamfered elongated
acetabular cup liners,” Med Biol Eng Comput 50(3): 253-260, Mar 2012.
(I.LF=1.790; Ranking: 29/100)

2. H.C. Lin, W.M. Chi, Y.J. Ho, J.H. Chen*, “Effects of design parameters of total
hip components on the impingement angle and determination of the preferred
liner skirt shape with an adequate oscillation angle,” Med Biol Eng Comput,
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Title:

Strategy for reducing polyethylene wear and damage on the acetabular

cup liner rim

Authors & affiliations:

JH Chen', HC Lin', TL Luo™
"Chung Shan Medical Univ. “Industrial Technology Research Inst, Taiwan, ROC
jhehen@esmu.edu.tw  Tzuoliangl o@itriorg tw

Abstract: (Your abstract must use Normal style and must fit in this box. Your abstract should be no
longer than 300 words, The box will *expand” over 2 pages as vou add text/diagrams into it.)

Mahbility {in terms of range of motion, ROM) and stability (in terms of ease of
dislocation) are two important issues in total hip arthroplasty. Mobility can be
influenced by impingement events. In addition, if the prosthetic femoral neck
impinges on the liner within the physiologic arc of motion, a number of
deleterious effects can occur, including polyethylene wear at the point of impact,
polyethylene edge deformation, or motion between the liner and the acetabular
shell. The aims of this study were to suggest a preferred impingement mode if
impingement does occur, and to find cup-neck combinations with an appropriate
oscillation angle, which is the maximum arc of motion of the neck before the
femoral neck and acetabular liner make contact and impede further motion. This
study first used numerical analysis method to find the impingement angle
aguations, and then determined the influence of total hip component design on
the impingement angle. Our findings show that for most arbitrarily chosen cup
depths and chamfer angles in the prior art, the neck only impacts at one point
on the liner, so a large stress is generated at the impact point on the liner,
leading to further impingement wear. Therefore, the preferred impact mode we
proposed is: let the chamfer angle of a liner is just equal to the sum of a desired
impingement angle and neck taper, which can enable the neck to impinge on
the liner rim over a large area. In this way, the elongation par forms a wedge to
support the neck, thus dispersing the force originally concentrated at impinging
point and shortening the arm of the action force. The analytical method provided
is clear, simple, and efficient. The results suggest a compromise total hip model
with a suitable oscillation angle, greatest coverage, and low expected contact
stress.
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To register, please visit hitpZ/www.wom-conference.elsevier.com/conference-reqister.html.
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process.
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follows:
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e Access to all abstracts

Conference materials
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Please be aware that a current travel visa may be required for entry into the United States by some
passport holders. Please check with your local embassy and if you do require a visa ensure that you
start the visa application process early as it can sometimes take a long time for approval.

*Student registrations must be accompanied with a student letter attesting your student status.
Please email a copy to the conference secretariat M.Morley@elsevier.com. A new investigator is
defined as a PhD graduate student, post-doctoral fellow or new investigator within 5 years of
receiving their doctoral or senior degree. Please provide a supporting email or letter from your Head
of Department that you are 1) a fellow is within 5 years of receiving their doctoral or senior degree (or
equivalent) or 2) a student who is registered in a graduate research degree program.

Visa Application
For those of you who need to apply visa to attend our conference, we would like to kindly remind you

that it is recommended that you can start your visa application as early as possible. The registration
system allows you to download the visa letter by yourself upon the completion of your registration
and below is the short instruction as how to find the visa letter:

Log in to the registration system using username and password

Click on my bookings

Click on conference name

Click on your name

Within the registration information box, on the last line it states visa letter, yes/no, if this shows as
no click on edit registration and tick the visa letter box

* Once visa letter shows as yes, scroll to the bottom of the screen to documents and click on
‘Download Visa Letter

You will then be able to view the letter and save/print

Should you need any further assistance, please contact Ms Marie Claire Morley at
M.Morley@elsevier.com.

Poster Presentations

A poster guideline will be sent to you shortly. Please read the guideline carefully for details on
production of your poster, paying particular attention to panel size and appropriate fixings. These
guidelines are also available on the conference website.

You will be informed of your session date, time and poster number in due course.

Accommaodation

Rooms have been reserved at the conference hotel at specially negotiated rates for use by
delegates. For further information and to book please access the accommodation page on the
website: hitp://www.wom-conference.elsevier.com/conference-accommodation.html .

Please do not hesitate to contact me if you have any queries and | look forward to receiving you
completed registration.

Yours sincerely,
Lina Guo

Ms. Lina Guo
Conference Content Coordinator

Email: lina.quo@elsevier.com
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