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Group’s Research Interest 

In 2008 Alister Hart and John Skinner (UCL) set up the London Implant Retrieval Centre (LIRC), based at Imperial College London. The LIRC has the largest collection of failed MOM hip implants in the world and has the largest database of clinical and imaging data from these types of patients. We have had 17 papers accepted for publication in the first 9 months of 2011.

(http://www1.imperial.ac.uk/surgeryandcancer/divisionofsurgery/clinical_themes/musculo/retrieval/)
This is a lab project (translational research).

Suitable project for:
Obstetrics & Gynaecology

Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Surgery and Anaesthesia

Yes  FORMCHECKBOX 
 No  FORMCHECKBOX 

Synopsis of project (background/research question/methods to be used/relevant key references):

There is a wide variation in the failure rates of metal-on-metal (MOM) hip replacements / resurfacings. In those with a high failure rates (such as the Depuy ASR XL, upto 50% fail within 5 years) the mechanism of failure is thought to involve increased wear of the metal bearing surfaces. This results in an inflammatory response of the periprosthetic tissues to the metal debris and an increase in the level of implant-derived metal (cobalt and chromium) in the blood. However, the LIRC has found that many failures have relatively low linear wear rates and low levels of blood metal ions. 

A better understanding of the patient, design and surgical positioning factors that contribute to wear of these types of hips will help to determine which patients are risk of future failure and how this problem may be avoided. Wear of MOM of hips has so far been limited to the quantification of the material loss. Improved interpretation of wear involves the ability to distinguish between the modes of wear, the mechanisms that caused the wear and the damage that was produced as a result of the wear. 

There are international standards for inspection of implants but these are not specific to MOM hips and have many deficiencies:

ASTM F561, Standard Practice for Retrieval and Analysis of Medical Devices, and Associated Tissues and Fluids 

ASTM F 2033, Standard Specification for Total Hip Joint Prosthesis and Hip Endoprosthesis Bearing Surfaces Made of Metallic, Ceramic, and Polymeric Materials 

ISO 7206-2, Implants for Surgery - Partial and Total Hip Joint Prostheses - Part 2: Articulating Surfaces Made of Metallic, Ceramic and Plastics Materials 

ISO 12891-1, Retrieval and Analysis of Surgical Implants - Part 1: Retrieval and Handling 

ISO 12891-2, Retrieval and Analysis of Surgical Implants - Part 2: Analysis of Retrieved Metallic Surgical Implants
Aims

1) To determine the relationship between 3 types of implant designs (ASR, Durom, BHR) and the features of wear and damage as defined by Harry Mckellop (polishing, scratching, pitting, corrosion).

2) To determine the relationship between the features of wear and damage and maximum linear wear rate for all implant types.

Study design. Consecutive series of 111 retrieved hip implants (59 ASR, 28 BHR, 24 Durom). Statistical analysis with logistic regression to adjust for the main factors that affect wear rates (cup inclination angle, head size, time implanted, patient age).

Methods

Inspection: The LIRC / OH consensus protocol will be followed.

Wear analysis: out of roundness

Statistical analysis: this will be supported by a medical statistician

Proposed scheme of analysis:

 Week 1: Literature search on the background work to this subject. 

Week 2 & 3: Training in inspection of MOM hips.

Week 4 - 8: inspection of MOM hips, data collection.

Week 5 – 9: Statistical analysis of measurements

Week 8: collect any incomplete data

Weeks 9: Analysis of the results.

Weeks 10-12: Writing up.
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