University of Massachusetts Medical School

eScholarship@UMMS
UMass Center for Clinical and Translational 2014 UMass Center for Clinical and
Science Research Retreat Translational Science Research Retreat

May 20th, 12:30 PM

Stability of a Tapered Femoral Stem in Total Hip Arthroplasty
using Radiostereometric Analysis

Christina Kane
University of Massachusetts Medical School

Et al.

Let us know how access to this document benefits you.

Follow this and additional works at: https://escholarship.umassmed.edu/cts_retreat

b Part of the Orthopedics Commons, Surgical Procedures, Operative Commons, and the Translational
Medical Research Commons

Kane C, Nebergall A, Greene M, Porter A, Snyder B, Walcott M, Aubin ME, Drew JM, Hays PL, Eskander MS,
Malchau H, Bragdon CR, Ayers D. (2014). Stability of a Tapered Femoral Stem in Total Hip Arthroplasty
using Radiostereometric Analysis. UMass Center for Clinical and Translational Science Research Retreat.
Retrieved from https://escholarship.umassmed.edu/cts_retreat/2014/posters/56

Creative Commons License

Q10 ©

This work is licensed under a Creative Commons Attribution-Noncommercial-Share Alike 3.0 License.

This material is brought to you by eScholarship@UMMS. It has been accepted for inclusion in UMass Center for
Clinical and Translational Science Research Retreat by an authorized administrator of eScholarship@UMMS. For
more information, please contact Lisa.Palmer@umassmed.edu.



https://escholarship.umassmed.edu/
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat
https://escholarship.umassmed.edu/cts_retreat/2014
https://escholarship.umassmed.edu/cts_retreat/2014
https://arcsapps.umassmed.edu/redcap/surveys/?s=XWRHNF9EJE
https://escholarship.umassmed.edu/cts_retreat?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/696?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/974?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1124?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
https://escholarship.umassmed.edu/cts_retreat/2014/posters/56?utm_source=escholarship.umassmed.edu%2Fcts_retreat%2F2014%2Fposters%2F56&utm_medium=PDF&utm_campaign=PDFCoverPages
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/
mailto:Lisa.Palmer@umassmed.edu

Title: Stability of a Tapered Femoral Stem in Total Hip Arthroplasty using Radiostereometric
Analysis

Authors: Christina Kane' MD, Audrey Nebergall > BA, Meridith Greene? BA, Anthony Porter!
MD, Benjamin Snyder* MD MPH, Marie Walcott' MD, Michelle Aubin®* MD, Jacob Drew* MD,
Peyton Heys® MD, Mark Eskander* MD, Henrik Malchau ? MD, Charles Bragdon? PhD, David
Ayers' MD

'University of Massachusetts School of Medicine and UMass Memorial Medical Center,
Worcester, MA

’Harris Orthopaedic Laboratory, Massachusetts General Hospital, Boston, MA
Corresponding Author: David C. Ayers, MD

The Arthur Pappas Professor and Chair, Orthopedics and Physical Rehabilitation, UMass
Memorial Medical Center

Professor of Orthopedics and Physical Rehabilitation, University of Massachusetts Medical
School

Email: david.ayers@umassmemorial.org

Introduction:

Early femoral implant stability is essential to long-term success in total hip replacement (THR).
Radiostereometric analysis (RSA) provides highly precise measurements of stem micromotion
relative to the femur that are otherwise not detectable by routine radiographs. This study
characterized micromotion of a tapered, cementless femoral stem using RSA up to 5 years
following THR.

Methods:

This IRB-approved, prospective, randomized, blinded study, involved 46 patients with a mean
age of 58 and BMI of 30. All patients received a cementless, porous-coated titanium double
tapered stem (M/L Taper, Zimmer) manufactured with 3 tantalum RSA beads and underwent
primary THR by a single surgeon (DCA). RSA examinations, Harris Hip, UCLA, WOMAC, SF-36
scores were obtained at 10 days, 6 months, and annually through 5 years.

Results:

Thirty-four patients have RSA analyses at five years. The y-axis stem subsidence was greatest
in the first 6 months (0.09 mm/yr), and stabilized thereafter with minimal further micromotion.
The median stem subsidence was 0.01 + 0.06 mm (standard error, SE) at 5 years. There was a
statistically significant difference in subsidence between the 6-month interval and the 5-year
interval (p = 0.027). Two outlying patients had significantly higher stem subsidence values at 6
months (0.7 mm and 1.0mm). One stem stabilized without further subsidence after 6 months
(0.7mm), and the other stem continued to subside throughout the postoperative period. Neither
patient has clinical evidence of loosening. All patients had a statistically significant improvement
in pain and function measures following THA (p <= 0.05).

Conclusion:

This cementless, double-tapered femoral stem shows excellent stability in young THR patients
through 5 years, with no clinical or radiologic episodes of failure. The small amount of
micromotion is less than that previously reported for similar tapered, cementless stems and
approaches the accuracy of RSA (0.05 mm).
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